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APPENDIX A

APPENDIX Al: SUMMARY OF FEDERAL ARARS AND GUIDANCE MAITERIALS

Archeological and Historical Preservation Act, 40 CFR 6.301(c)

This law establishes procedures to provide for preservation of historical and
archeological data which might be destroyed through alteration of terrain as a result
of a Federal construction project or a Federally licensed activity or program. To
comply with this law, a determination should be made that no historical or
archeological data would be disturbed because of activity associated with remedial
investigation or actions at a site.

Clean Air Act (CAA), National Ambient Air Quality Standards; 40 CFR Part 50
Part A

Site remediation activities must comply with the National Ambient Air Quality
Standards (NAAQS). The most relevant pollutant standard is for particulate matter
less than 10 microns in size (PM1 o) outlined in 40 CFR Section 50.6. The PM1 o. standard for a 24-hour period is 150 micrograms per cubic meter (jg/m3) of air, not
to be exceeded more than once a year. The PM1 o standard is based on the
detrimental effects of particulate matter to the lungs. Remedial construction
activities such as excavation will need to ensure compliance with the PM1 o standard.
NAAQS for the six criteria pollutants are listed below:

National Ambient Air Quality Standards

Criteria Pollutant Standards

Carbon Monoxide Maximum 1-hr concentration not to be exceeded more than
once per year - 35 ppm

Maximum 8-hr concentration not to be exceeded more than
once per year - 9 ppm

Lead Maximum quarterly arithmetic mean - 1.5 ug/m 3

Nitrogen Dioxide Annual arithmetic mean - 53 /Ag/m 3

W0039M•W1M0 A- 6853-12



APPENDIX A

National Ambient Air Quality Standards

Criteria Pollutant Standards

PM10  24-hr average concentration not to be exceeded more than
once per year - 150 pg/m 3

Expected annual arithmetic mean concentration - 50 Ag/M 3

Ozone Daily maximum 1-hr concentration, not to be exceeded more
than one day per year - 0.12 ppm

Sulfur Annual Arithmetic Mean - 0.03 ppm

Maximum 24-hr concentration not to be exceeded more than
once per year - 0.14 ppm

Secondary standard: Maximum 3-hr concentration not to be
exceeded more than once per year - 0.5 ppm.

The attainment and maintenance of primary and secondary standards are required
to protect public health and welfare (wildlife, climate, recreation, transportation, and
economic values). The principal application of these standards is during remedial
activities resulting in exposures through dust and vapors. NAAQSs do not apply
directly to source-specific emissions limitations. Instead, the State translates the
emission limitations into source-specific limitations through State Implementation
Plans (SIPs), discussed in 40 CFR Part 52, Subpart YY - Wisconsin.

CAA, Prevention of Significant Deterioration Requirements; 40 CFR Part 52.21

This regulation established requirements for "major sources" of emissions in air
control attainment areas (as opposed to non-attainment areas). Major sources for
attainment are defined as a source which either emits 250 tons/year (tpy) of any
regulated pollutant, or if the site has facility, such as an incinerator or chemical
processing plant, which emits 100 or more tpy of a regulated pollutant. Attainment
areas are those regions of the country that are designated as being in compliance
with the NAAQS priority pollutants. Air emission requirements may vary depending
upon whether the area in which the source is located is an attainment or a non-
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attainment area. Non-attainment areas are those parts of the country where
compliance has not been attained for one or several criteria pollutants. Sauk county,
in which Badger Army Ammunition Plant (BAAP) is located, is designated as an
attainment area for all regulated air pollutants.

Because of the location of the facility within an attainment area, Prevention of
Significant Deterioration (PSD) regulations apply. The PSD regulations classify PSD
areas as either Class I, Class IH, or Class IMl. The classification of a particular area
within a state is established within the SIP. Significant deterioration is said to occur
when the amount of the new pollution exceeds the maximum allowable increment for
the applicable class. The allowable increments are listed in the table below.

ALLOWABLE PSD INCREMENTS

(micrograms per cubic meter)

Class I Class I Class III

Sulfur Dioxide
annual 2 20 40
24-hour 5 91 182
3-hour 25 512 700

Total Suspended
Particulate Matter (TSP)

annual 5 19 37
24-hour 10 37 75

The PSD requirements are implemented through a pre-construction review process.
The review process requires that affected sources comply with NAAQS and that an
emission limit that reflects the installation and operation of Best Available Control
Technology (BACT) is established. PSD permit regulations also require an ambient
impact analysis to demonstrate the impact of the new source or modification on
compliance with the NAAQS. It may be possible to demonstrate compliance by
showing that impacts on air quality of the proposed source are below the significant
ambient concentrations established by USEPA and shown in the following table,
adapted from 40 CFR Part 52.21(i)(8)(i).

W0039213.MA0 6853-12
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SIGNIFICANT AMBIENT CONCENTRATIONS

Pollutant Concentration

(micrograms per cubic meter)

Carbon Monoxide 575 (8-hour average)

14 (annual average)
Nitrogen Dioxide

Particulate Matter 10 TSP (24-hour average)
10 PMt0 (24-hour average)

Sulfur Dioxide 13 (24-hour average)

Lead 0.1 (3-month average)

Mercury 0.25 (24-month average)

Beryllium 0.001 (24-hour average)

Fluorides 0.25 (24-month average)

Vinyl Chloride 15 (24-hour average)

Total Reduced Sulfur 10 (1-hour average)

Hydrogen Sulfide 0.2 (1-hour average)

Reduced Sulfur Compounds 10 (1-hour average)

CAA, State Implementation Plans; 40 CFR Part 52, Subpart YY - Wisconsin

The SIP for Wisconsin implements requirements established by the CAA. The
Wisconsin SIP is composed of citations of the State air regulations, which are at least
as stringent as the CAA requirements. The SIP also divides the state into Air
Quality Control Regions and assigns PSD classifications for each region. The SIP is
both Federally enforceable and a potential Federal Applicable or Relevant and
Appropriate Requirement (ARAR).
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CAA, New Source Performance Standards; 40 CFR Part 60

This regulation establishes new source performance standards (NSPS) as follows:

New Source Standards

Incineration Particulate emissions shall be less than
0.08 grains per dry standard cubic foot
corrected to 12% carbon dioxide.

Statutory Gas Turbines Standard for NO, emission.

S02 emissions shall be less than 0.015%
by volume at 15% oxygen and on a dry
basis.

Storage of Petroleum Liquids Floating roof, vapor recovery system, or
equivalent are required

* The NSPSs limit the emissions of a number of different pollutants, including the six
criteria pollutants as well as fluorides, sulfuric acid mist, and total reduced sulfur
(including H2S).

Because NSPS are source-specific requirements, they are not generally considered
applicable to the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) cleanup actions. However, an NSPS may be applicable if
the facility at a CERCLA site is a new source subject to an NSPS, such as an
incinerator; or a relevant and appropriate ARAR if the pollutant emitted and the
technology employed during the cleanup action are sufficiently similar to the
pollutant and source category regulated by an NSPS.

CAA, National Emission Standards for Hazardous Air Pollutants (NESHAP);
40 CFR Part 61

This regulation establishes emission levels for certain hazardous air pollutants.
NESHAPs are not generally applicable to Superfund remedial activities because
CERCLA sites do not usually contain any of the specific source categories regulated.
NESHAPs are also not generally relevant and appropriate because the standards of
control are intended for the specific type of source regulated. Part of a NESHAP
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may be relevant and appropriate if a component of a particular alternative falls into
a regulated category (i.e., the NESHAP for an manufacturing air stripper for a
particular contaminant may be relevant and appropriate for an air stripper as a
component of a cleanup alternative.

Clean Air Act Amendments (CAAAs) of 1990: The CAA Amendments of 1990
established the requirement to promulgate new emissions standards for sources of
189 listed hazardous air pollutants (HAPs). These standards must reflect the
maximum achievable control technology (MACT) considering cost, energy
requirements and other impacts. MACF standards for each of the listed categories
will be issued progressively within 10 years. The categories to be regulated will
include a category referred to as "Waste Treatment and Disposal". Standards for the
waste treatment and disposal category are scheduled for November 15, 1994.

The CAAAs establish a threshold for sources to be regulated under the air toxics
program. For this purpose, a major source is defined as a source with the potential
to emit greater than 10 tpy of any one of the listed HAPs, or greater than 25 tpy of
any combination of listed HAPS, assuming operation of the facility at maximum
capacity for 24 hours per day, 365 days per year. Major sources are then subject to
the permitting requirements established in the CAAAs.

Clean Water Act (CWA)

The Clean Water Act was enacted to restore and maintain the quality of surface
waters. The CWA regulations that are most likely to be ARARs for Superfund
actions are the requirements for:

* Surface water quality, (Quality Criteria for Water)

* Direct discharges to surface waters, (National Pollutant Discharge
Elimination System);

* Indirect discharges to publicly-owned treatment works, (National
Pretreatment Program);

* Discharges of dredge-and-fill materials to surface waters, (Guidelines
for Specification of Disposal Sites for Dredged or Fill Material).

W0039213.MUO A-6 653-12
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Each of these regulations, in addition to the regulations governing discharge of
radioactive pollutants to surface waters and oil pollution control are discussed in the
following paragraphs. There are three categories of pollutants regulated under the
various parts of the CWA listed below:

* Toxic pollutants identified in CWA Section 307(a)(1);

Conventional polutants including biochemical oxygen demand (BOD),
total suspended solids (TSS), fecal coliform, oil and grease, and pH
(CWA Section 304(a)(4); and

Nonconventional pollutants which are defined as any pollutant not
identified as either conventional or toxic in accordance with 40 CFR
122.21(1)(2).

CWA, Ambient Water Quality Criteria; 40 CFR Part 131. Federal Ambient Water Quality Criteria (AWQC) under the Clean Water Act are
non-enforceable guidance established by the U.S. Environmental Protection Agency
(USEPA) for evaluating toxic effects on human health and aquatic organisms.
AWQC are used or considered by the States in setting their water quality standards.

AWQC may be potential relevant and appropriate ARARs for groundwater in
instances where Maximum Contaminant Levels (MCLs) or Maximum Contaminant
Level Goals (MCLGs) are not sufficiently stringent to be protective of the
environment. In instances where the contaminants present an environmental
concern, the MCLs and MCLGs should be compared, and the more stringent should
be considered as the potential relevant and appropriate requirement for the site.
However, while it is possible to derive cleanup levels for drinking water from
AWQC, these values are not intended to be used as drinking-water cleanup
standards, since no criteria are provided human exposure from ingestion of water
alone. Carcinogens, which have a AWQC of zero, are not considered relevant and
appropriate because they cannot be measured. This policy is consistent with the zero
value for MCLGs under the Safe Drinking Water Act (SDWA). AWQC for non-
carcinogens are generally set above zero, and address chronic and toxic effects.
Table A-1 lists the AWQC published for two human exposure scenarios as well as
acute and chronic toxicity for fresh water aquatic life.

W0039213.MSO A653-12
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APPENDIX A

In the absence of any Wisconsin Surface Water Quality Standard (FWQS) specific
to the pollutant and water body of concern, AWQC may be ARARs for surface-water
bodies when protection of aquatic life is a concern or if human exposure from
consumption of contaminated fish is a concern.

CWA, 40 CFR Part 122, 125 - National Pollutant Discharge Elimination System
(NPDES)

The CWA controls the direct discharge of pollutants to surface water thrc )e
NPDES program. NPDES requires permits for direct discharges to surface rs.
The permits contain limits based on either effluent standards or AWQC if they are
more stringent. An on-site discharge from a CERCLA site to surface waters must
meet the substantive NPDES requirements, but need not obtain an NPDES permit
to comply with the administrative requirements of the permitting process, consistent
with CERCLA section 121(e)(1). On the other hand, an off-site discharge from a
CERCIA site to surface waters is required to obtain an NPDES permit and to meet
both the substantive and administrative NPDES requirements. Examples of direct
discharges include:

On-site waste treatment whereby wastewater (which may include
contaminated groundwater which is pumped, treated, and discharged
to surface water), is discharged into or very close to a surface-water
body through a discernable conveyance such as a pipe, ditch, channel,
tunnel, or well.

Off-site treatment whereby wastewater is discharged by a discernable
conveyance to an off-site surface water body.

Any remedial action where site runoff is channeled directly to a
surface-water body through a ditch, culvert, storm sewer, or other
means.

* Unchanneled runoff from a site into surface water.

CWA, 40 CFR Part 403, Section 307 (b) - National Pretreatment Program

If a groundwater treatment system is installed at the site and the discharge is to be
sent to a publicly owned treatment works (POTW), then pretreatment standards

A-12 M53-12
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under the federal CWA apply. CWA Section 307(b) authorized the National
Pretreatment Program to regulate the introduction of pollutants from nondomestic
sources into POTWs. The goal of the program is to prevent discharges into POTWs
that (1) will interfere with the operation of a POTW, including interferences with
sludge use or disposal; (2) will pass through the POTW; or (3) will be otherwise
incompatible with the POTW. The National Pretreatment Program consists of the
following interacting elements:

* national categorical standards
* prohibited discharge standards
* local limitations

Because the national categorical standards provide limits on discharges from
particular industries, they are not applicable to the site. The prohibited discharge
standards consist of general prohibitions, specific prohibitions, and local limitations,
and are discussed in the following subsections.

General Prohibitions

General prohibitions of pretreatment regulations (40 CFR Section 403.5(a)) are

intended to control the introduction of certain contaminants into POTWs to (1)
prevent interference with POTW operation, (2) prevent passage of contaminants
through the POTW, and (3) improve opportunities to recycle and reclaim municipal
and industrial wastewater and sludge.

Specific Prohibitions

Specific prohibitions of the National Pretreatment Program (40 CFR
Section 403.5(6)) are intended to protect against discharges that cause (1) fire or
explosion hazards, (2) corrosive structural damage to a POTW, (3) obstruction of
flow into a sewer system, (4) interference due to a pollutant's high concentration, or
(5) a temperature increase that would inhibit biological activity at a POTW.

Loal Lmitations

Local limitations are specific requirements developed and enforced by POTWs.
POTWs develop limitations to meet state and local regulations in conjunction with
general and specific prohibitions. These limitations should be periodically reviewed

WOO39213.MS0 6853-12
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and revised to respond to changes in federal or state regulations or criteria, or plant
operations at the POTW. For POTWs to develop local limitations, the statutory and
regulatory requirements of the CWA and General Pretreatment Regulations and
state and local requirements must be addressed.

Ouality Criteria for Water: 40 CFR Part 131

AWQC are non-enforceable, health-based criteria developed for 95 carcinogenic and
noncarcinogenic compounds. AWQC were developed under CWA Section 304 and
are used by the state, in conjunction with a designated use for the surface water
body, to establish water quality standards under CWA Section 303. AWQC provide
levels of exposure from drinking the water and consuming aquatic life which are
protective of public health. AWQC also provide acute and chronic concentrations
for protection of freshwater and marine organisms. AWOC for non-carcinogens are
generally set above zero, and address chronic and toxic effects. AWQC for
carcinogens are recommended at zero. Table A-1 lists the AWQC published for two
human exposure scenarios as well as acute and chronic toxicity for fresh water
aquatic life.

Remedial actions involving contaminated surface water or groundwater must consider
water uses and the circumstances of the release or threatened release. If a
groundwater treatment system is installed at the site and the discharge from this
system is sent to an on-site surface water body, the federal AWOC must be attained
when relevant and appropriate under the circumstances of the release or the
threatened release. Because compliance with AWOC is not legally required at non-
Superfund site, and they are not legally applicable requirements under CERCLA.

In the absence of any FWQS specific to the pollutant and water body of concern,
AWOC may be ARARs for surface-water bodies when protection of aquatic life is
a concern or if human exposure from consumption of contaminated fish is a concern.
When protection of aquatic life is a concern, the AWOC for fresh or saltwater
aquatic life may be ARARs. When human exposure from consumption of
contaminated fish is a concern, the AWQC for human exposure from consumption
of fish may be ARARs for the site. AWOC are rarely determined to be ARARs for
surface water or groundwater determined to be a potential current or future source
of potable water. However, if contamination of a potential potable water source also
presents an environmental concern, the stringency of AWQC may be compared to
non-zero MCLs or MCLGs, and the more stringent of the two may be the relevant
and appropriate requirement for the site.

W 13.MS A-14 6853-12
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Again, AWQC may be potential relevant and appropriate ARARs for groundwater
in instances where MCLs or MCLGs are not sufficiently stringent to be protective
of the environment. In instances where the contaminants present an environmental
concern, the MCLs and MCLGs should be compared, and the more stringent should
be considered as the potential relevant and appropriate requirement for the site.
However, while it is possible to derive cleanup levels for drinking water from
AWOQC these values are not intended to be used as drinking-water cleanup
standards, because no criteria are provided for human exposure from ingestion of
water alone. Carcinogens, which have a AWQC of zero, are not considered relevant
and appropriate because they cannot be measured. This policy is consistent with the
zero value for MCLGs under the SDWA.

CWA,4 CFR Part 230 - Guidelines for Specilkation of Disposal Sites for Dredged
or Fill Materials

The CWA regulates the discharge of dredged or fill material into U.S. waters,
including wetlands. The U.S. Army Corps of Engineers (USACE) defines wetlands
as those areas that are inundated or saturated by surface water or groundwater at a
frequency and duration sufficient to support and, that under normal circumstances,
do support a prevalence of vegetation typically adapted for life in saturated soil
conditions. The purpose of Section 404 is to ensure that proposed discharges are
evaluated with respect to impact on the aquatic ecosystem. The act of excavation
and/or dredging is not regulated under Section 404; however, the deposition of
dredged or excavated materials in U.S. waters, including wetlands, is. Discharge of
fill material generally includes, without limitation, placement of fill necessary for
construction and site development (e.g., dams, dikes, and levees), fill associated with
the creation of ponds, and any other work involving fill material discharge. If a
remedial alternative involves a dredged or fill material being discharged to a wetland,
the USACE permit requirements must be attained. No procedures are set forth in
the regulations for the jurisdictional determination.

No procedures are set forth in the regulations for jurisdictional determination.
Therefore, to determine if an area is subject to wetlands jurisdiction and permitting
requirements, the closest USACE district office should be consulted. However,
USACE, in conjunction with the U.S. Fish and Wildlife Service (USFWS), USEPA,
and U.S. Department of Agriculture Soil Conservation Service, developed the
Federal Manual for Identifying and Delineating Jurisdictional Wetlands, which
presents a multi-parameter approach to field identification of federally regulated
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wetlands (Department of the Army et al., 1989). For an area to meet the USACE
definition of a wetland, it must contain hydrophytic vegetation and hydric soils, and
have a hydrology indicative of a wetland. The size of the wetland is not a factor.

In addition, Section 404(b)(1), Guidelines for Specification of Disposal Sites for
Dredged or Fill Material (40 CFR Part 230), maintains that no dredged or fill
material discharge will be permitted if there is a practicable alternative with less
impact on the aquatic ecosystem. Discharge also will not be permitted unless steps
are taken to minimize potential adverse impacts, or if the discharge will cause or
contribute to significant degradation of U.S. waters. If a remedial alternative
involves discharging dredged or fill material to a wetland, potential short- and long-
term effects must be determined, based on various physical, chemical, and biological
parameters. Impacts to the following areas need to be addressed: substrate,
suspended particulates, turbidity, water, current patterns and water circulations,
normal water fluctuations, salinity, threatened and endangered species, fish or other
aquatic organisms in the food web, and other wildlife. Effects on human use
characteristics (e.g., aesthetics and recreation) also need to be addressed.

CWA, 40 CFR Part 112 - Oil Pollution Control

Under these regulations, on shore and offshore oil storage facilities that could
potentially spill oil into navigable U.S. waters or onto adjoining shorelines are
required to prepare and implement a Spill Prevention, Control, and Countermeasure
(SPCC) plan. Specifications for secondary containment and/or diversion structures,
discharge systems, and leak oetection systems are outlined. Facilities that have an
aggregate storage of 1,320 gallons of oil or less, provided no single container has a
capacity exceeding 660 gallons, are exempt from these regulations. These
requirements may be potential relevant and appropriate ARARs for sites which
include underground storage tanks.

Endangered Species Act (ESA), 40 CFR Part 302 (h)

With the vast acreage of undeveloped land available, many Army installations serve
as habitat for native and migratory species including threatened and endangered flora
and fauna. The ESA of 1973 as amended in 1988, governs the management of these
resources and requires that proposed federal action do not jeopardize the continued
existence of endangered or threatened species or result in the destruction of critical
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habitat. For example, if under the ESA a baseline survey identifies listed species
or areas of critical concern, a biological assessment may be required to evaluate
potential adverse impacts caused by a proposed action or project.

Fish and Wildlife Coordination Act, 40 CFR 302 (g)

The Fish and Wildlife Coordination Act requires that the USFWS, National Marine
Fisheries Service, and other related state agencies be consulted before a body of
water, including wetlands, is modified (i.e., dredged, filled, or dammed). During the
development of the site Feasibility Study (FS), alternatives proposing excavation or
fill in or adjacent to a wetland will be evaluated with respect to potential impacts on
wetlands.

In addition, under the Sikes Act, each military department must provide for proper
fish and wildlife management Furthermore, the Act requires resource management
be carried out according to a cooperative plan mutually agreed upon by the
installation commander, the regional office of the U.S. Fish and Wildlife Service, and. the appropriate state agency. This Act also provides for collection of hunting and
fishing fees to provide habitat improvements.

Floodplain Management Exec. Order (EO) No. 11988; (40 CFR 6.302(b) and
Appendix A

This executive order requires Federal agencies to evaluate the potential effects of
adverse impacts to floodplains associated with direct and indirect development of a
floodplain. Alternatives that involve the alteration of a floodplain may not be
selected unless a determination is made that no practicable alternative exists. If no
practicable alternative exists, potential harm must be minimized and action taken to
restore and preserve the natural and beneficial values of the floodplain.

Hazardous Materials Transportation Act, 49 CFR Parts 171, 173, 178, 179;
Hazardous Materials Transportation Regulations

This regulation outlines procedures for the packaging, labeling, manifesting, and
transporting of hazardous materials. Contaminated materials would need to be
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packaged, manifested, and transported to a licensed off-site disposal facility in
compliance with these regulations.

Historic Sites, Buildings and Antiquities Act; 40 CFR 6.301
Hazardous Materials Transportation Act, 49 CFR Parts 171, 173, 178, 179;
Hazardous Materials Transportation Regulations

This regulation outlines procedures for the packaging, labeling, manifesting, and
transporting of hazardous materials. Contaminated materials would need to be
packaged, manifested, and transported to a licensed off-site disposal facility in
compliance with these regulations.

National Environmental Policy Act Regulations (NEPA), 40 CFR Part 6

Appendix A of NEPA sets forth policy for carrying out provisions of the Protection
of Wetlands Executive Order (EO 11990). Under this order, federal agencies are
required to minimize the degradation, loss, or destruction of wetlands, and to
preserve and enhance natural and beneficial values of wetlands. Appendix A
requires that no remedial alternative adversely affect a wetland if another practicable
alternative is available. If no alternative is available, impacts from implementing the
chosen alternative must be mitigated. During the site FS process, identification and
evaluation of alternatives involving excavation, excavation transport, or fill in or
adjacent to a wetland will address the alternative's impact on the wetland as it relates
to NEPA.

Occupational Health and Safety Act (OSHA), Gcneral Industry Standards; 29 CFR
Part 1910

This regulation establishes requirements for programs to assure worker health and
safety at hazardous waste sites, including employee training requirements and
permissible exposure limits for workplace exposure to a specific listing of chemicals.
Under 40 CFR 300.38, requirements apply to all response activities under the
National Contingency Plan (NCP).
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Occupational Health and Safety Act, Occupational Health and Safety Regulations;
29 CFR Part 1910, Subpart Z

This subpart of 29 CFR Part 1910 establishes permissible exposure limits for
workplace exposure to a specific listing of chemicals. These standards are applicable
for worker exposure to OSHA hazardous chemicals during remediation activities.

OSHA, Recordkeeping, Reporting, and Related Regulations; 29 CFR Part 1904

This regulation establishes recordkeeping and reporting requirements applicable to
remediation activities. These requirements apply to all site contractors and
subcontractors and must be followed during all site work.

OSHA, Health and Safety Standards; 29 CFR Part 1926

This rule specifies the type of safety training, equipment, and procedures to be used. during site investigation and remediation. All phases of the remedial response
project should be executed in compliance with this regulation.

Protection of Wetlands EO No. 11990; 40 CFR 6.302(a) and Appendix A

This executive order requires Federal agencies to avoid, to the extent possible, the
adverse impacts associated with the destruction or loss of wetlands and to avoid
support of new construction in wetlands if a practical alternative exists. Alternatives
that involve the alteration of a wetland may not be selected unless a determination
is made that no practicable alternative exists. If no practicable alternative exists,
potential harm must be minimized and action taken to restore and preserve the
natural and beneficial values of the wetland.

Resource Conservation and Recovery Act (RCRA), Hazardous Waste Management
System; (40 CFR Part 260)

This rule sets forth procedures that USEPA will use to make information available
to the public, and sets forth rules that transfer storage and disposal facilities (TSDF)
must follow to assert claims of business confidentiality with respect to information
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submitted to USEPA pursuant 40 CFR Parts 261-265. This rule creates no
substantive clean-up requirements.

RCRA, 40 CFR Part 261, 261.1-261.33 - Identification and Listing of Hazardous
Waste

This rule defines those solid wastes which are subject to regulation as hazardous
wastes under 40 CFR Parts 262-265. The applicability of RCRA regulations to
wastes found at the site is dependent on the solid waste meeting one of the following
criteria:

* The wastes are generated through a RCRA listed source process;
* The wastes are RCRA listed waste from non-specific source; or
* The waste is characteristically hazardous due to ignitability,

corrositivity, reactivity or toxicity.

RCRA, 40 CFR Part 262, Subparts A - D, 262.10-262.44 - Standards Applicable to
Generators of Hazardous Waste

These rules establish standards for generators of hazardous wastes that address:
accumulating waste, preparing hazardous waste for shipment, and, preparing the
uniform hazardous waste manifest. These requirements are integrated with
Department of Transportation (DOT) regulations. If an alternative involves the off-
site transportation of hazardous wastes, the material must be shipped in proper
containers that are accurately marked and labeled, and the transporter must display
proper placards. These rules specify that all hazardous waste shipments must be
accompanied by an appropriate manifest.

RCRA, 40 CFR Part 263 Subparts A - C, 263.10-263.31 - Standards Applicable to
Transporters of Hazardous Waste

This rule establishes procedures for transporters of hazardous waste within the U.S.
if the transportation requires a manifest under 40 CFR Part 262. If an alternative
involves off-site transportation of hazardous waste for treatment and/or disposal,
transporters must meet these requirements.
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RCRA, 40 CFR - Part 264 Standards for Owners and Operators of Hazardous Waste
Treatment, Storage, and Disposal Facilities

This rule establishes minimum national standaids which define the acceptable
management of hazardous wastes for owners and operators of facilities which treat,
store or dispose of hazardous wastes. Should remedial actions involve management
of RCRA wastes at an off-site TSDF or if a treatment facility is constructed on-site,
tnese requirements would by applicable.

RCRA, 40 CFR Subpart B, 264.10-264.18 - General Facility Standards

These general facility requirements outline general waste analysis, security measures,
inspections, and training requirements. Section 264.18 establishes that a hazardous
waste facility located in a 100-year floodplain be designed, constructed, operated, and
maintained to prevent washout of hazardous wastes during a 100-year flood. An
exception is if it can be demonstrated that current procedures can facilitate the safe
removal of waste (before floodwaters would reach the facility) to a location where

* waste is not vulnerable to floodwaters. Should remedial actions involve management
of RCRA wastes at nn off-site TSDF, if a treatment facility is constructed on-site, or
if the 100-year floodplain may be impacted, these requirements may be potential
relevant and appropriate ARARs.

RCRA, 40 CFR Subpart C, 264.30-264.37 - Preparedness and Prevention

This regulation outlines requirements for safety equipment and spill-control for
hazardous waste facilities. Facilities must be designed, maintained, constructed, and
operated to minimize the possibility of an unplanned release that could threaten
human health or the environment. Safety and communication equipment should be
incorporated into all aspects of the remedial process and local authorities should be
familiarized with site operations.

RCRA, 40 CFR Subpart D, 264.30-264.37 - Contingency Plan and Emergency
Procedures

This regulation outlines the requirements for emergency procedures to be used
following explosions, fires, and other emergency events. These requirements are
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relevant and appropriate for remedial actions involving the management of
hazardous waste.

RCRA, 40 CFR Subpart E, 264.70,72-77 - Manifest System, Recordkeeping, and
Reporting

This rule outlines procedures for manifesting hazardous waste for owners and
operators of on-site and off-site facilities that treat, store, or dispose of hazardous
waste. These regulations apply if a remedial alternative involves the treatment,
storage, or disposal of hazardous waste off-site. For on-site treatment/disposal, these
regulations are applicable in order to properly document disposition of RCRA
wastes.

RCRA, 40 CFR Sections 264.90-264.101, Subpart F - Releases from Solid Waste
Management Units

The RCRA concentration limits (40 CFR Section 264.94) are potentially applicable
and establish three categories of groundwater protection standards: background
concentrations, RCRA MCLs, and Alternate Concentration Limits (ACLs). RCRA
MCLs consist of a subset of SDWA MCILs; therefore, in complying with SDWA
MCLs, clean-up will be consistent with RCRA MCLs. If no MCL exists, a
background level or a health-based (i.e., assuming human exposure) ACL may be
developed on a case-by-case basis as a groundwater protection standard. ACLs are
based on the contaminant level's potential adverse effects on groundwater quality and
on hydraulically connected surface waters, considering factors such as (1) physical
and chemical characteristics of the waste, (2) hydrogeological characteristics of the
setting, (3) groundwater flow quantity and direction, (4) current and future
groundwater uses, (5) existing quality of area groundwater, and (6) persistence and
permanence of adverse effects. Additional factors are listed in 40 CFR
Section 264.94. This rule is relevant and appropriate for cleanup of groundwater
contamination at facilities holding a RCRA Part B permit for the treatment, storage,
and disposal of hazardous waste.
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RCRA, 40 CFR Subpart G, 264.110-264.120 - Closure and Post-Closure

This regulation details general requirements for closure and post-closure of
hazardous waste facilities, including installation of a groundwater monitoring
program. This rule is a potential relevant and appropriate ARAR for remedial
alternatives that involve the closure of a hazardous waste site. If a RCRA Part B
permitted site is in the process of closure and post-closure of SWMUs, this regulation
would be applicable.

RCRA, 40 CFR Subpart 1, 264.170-264.178 - Use and Management of Containers

This requirement defines standards for the containerized storage of hazardous
waste. This requirement would apply if a remedial alternative involves the storage
of containers filled with hazardous waste. Additionally, the staging of study-
generated RCRA-wastes should meet the intent of the regulation.

O RCRA, 40 CFR Part 264.190-264.1"9, Subpart J - Tank Systems

These regulations outline design standards and leak detection measures for
aboveground an underground storage tanks used for storing or treating hazardous
waste., These regulations include requirements for assessing existing tank systems,
design and installation of new tank systems, containment and detection of release,
general operations, inspections, response to leaks or spills, and closure and post-
closure care. These requirements must be considered underground storage tanks,
and, if applicable, complied with during implementation of remedial activities

RCRA, 40 CFR Subpart K, 264.220-264.231 - Surface Impoundments

There are three basic closure options for surface impoundments. The clean-closure
option requires removal or decontamination for all hazardous constituents; it includes
very stringent groundwater standards for clean-up levels. If all hazardous
constituents will not be removed or decontaminated, the landfill closure option may
be used. Landfill closure is a containment option and requires a final cover or cap
and a post-closure plan that protects human health and the environment.
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Should a remedial action involve the placement of hazardous wastes in surface
impoundments (e.g., lagoons for the treatment and/or storage of extracted
water/groundwater), this regulation would be relevant and appropriate.

RCRA, 40 CFR Part 264, Subpart L, Waste Piles

This rule establishes procedures and operating requirements for both closure and
post-closure of waste piles. If removal or decontamination of all contaminated
subsoils is not possible, closure and post-closure requirements for landfills must be
attained. Should a remedial action involve the placement of hazardous wastes in
surface impoundments (e.g. lagoons for the treatment and/or storage of extracted
water/groundwater), this regulation would be relevant and appropriate. According
to RCRA, waste piles used for treatment or storage of non-containerized
accumulation of solid, non-flowing hazardous waste may comply with either the waste
pile or landfill requirements. The temporary storage or treatment of hazardous
waste on-site, therefore, should meet the substantive requirements of one or the
other subpart.

RCRA, 40 CFR Part 264, Subpart M - Land Treatment

This rule details procedures, design, and operating requirements, monitoring
requirements, recordkeeping, and closure and post closure requirements for land
treatment units. Any facility employed in the treatment of hazardous waste should
meet the substantive construction, monitoring, operational, and closure standards
established within this regulation.

RCRA, 40 CFR Sections 264.300-264.317, Subpart N - Landfills

This regulation covers design and operating requirements, and closure and post-
closure options for hazardous waste landfills. These requirements must be
considered and complied with during the development and implementation of
remedial alternatives for the site landfills to contain hazardous waste. If closure is
implemented as a remedial action, a final cover must be designed and constructed
that prevents migration of liquids, requires minimum maintenance, promotes
drainage, minimizes erosion, accommodates settling, and has a permeability less than
or equal to that of any bottom liner or natural subsoils present.
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RCRA, 40 CFR Subpart 0, 264.340-264.599- Incinerators

This regulation specifies the performance standards, operating requirements and
monitoring, inspection, and closure guidelines of any incinerator burning hazardous
waste. These requirements are applicable for the off-site incineration of RCRA-
regulated wastes. For alternatives employing on-site thermal treatment (i.e.,
incineration) of RCRA wastes should comply with the requirements specified in this
subpart of RCRA.

RCRA, 40 CFR Subpart X, 264.600-264.999- Miscellaneous Units

These standards are applicable to miscellaneous units not previously defined under
existing RCRA regulations. Subpart X outlines performance requirements that
miscellaneous units be designed, constructed, operated, and maintained to prevent
releases to the subsurface, groundwater, and wetlands that may have adverse effects
on human health and the environment. The design of proposed treatment
alternatives, not specifically regulated under other subparts of RCRA, must prevent

* the release of hazardous constituents and must prevent future impacts on the
environment.

RCRA, 40 CFR Part 266 - Standards for the Management of Specific Hazardous
Wastes and Specific Types of Hazardous Waste Management Facilities

Part 266 deals with both recycling/reuse activities and types of wastes being recycled
or reused. Five types of recycling/reuse are included:

Subpart C - Applies to materials that in the process of being recycled are
applied. These materials can be referred to as "use constituting
disposal". The regulatory requirements for these actions are
very similar to the requirements for land disposal.

Subpart E - Applies to used oil burned for energy recovery. The substantive
requirements apply only to used oil that exceeds specified limits
for heavy metals, flash point, and total halogens.

Subpart F - Applies to precious metal wastes that are processed for metal
recovery. These requirements are administrative only.
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Subpart G - Applies to spent lead-acid batteries that are being reclaimed.
Only storage facilities for spent lead-acid batteries are regulated
under this subpart.

Subpart H - Applies to hazardous wastes that are burned in boilers and
industrial furnaces. Permitting requirements, emission
standards, minimum storage requirements, record keeping, and
operating requirements are established for this activity.

RCRA, 40 CFR Part 268 - Land Disposal Regulations (LDRs)

This regulation details procedures, design and operating requirements, monitoring
requirements, recordkeeping, and closure and post-closure for land treatment
units. Any land treatment facility employed in the treatment of hazardous waste
should meet the construction, monitoring, operational, and closure standards
established within this regulation.

Land disposal of RCRA hazardous wastes without prior treatment is prohibited.
Waste at specific sites must be evaluated as to whether it meets the definition of one
of the specified restricted wastes and the remedial action must constitute "placement"
for the land disposal restrictions to be considered applicable. For each hazardous
waste, the LDRs specify that the waste must be treated either by a treatment
technology or to a concentratien level prior to disposal in a RCRA Subtitle C
permitted facility. Under the LDRs, treatment standards have been established for
all lisd wastes. If it is determined that hazardous wastes at the site are considered
subject to LDRs, the material must be handled and treated in compliance with these
regulations. To date, treatment standards for hazardous soil and debris (CSD) have
been proposed, but not promulgated; however, if CSD fails the Toxicity
Characteristic Leaching Procedure (TCLP) test, and are thus characteristically
hazardous, disposal of treated wastes in a RCRA-permitted unit would be required

RCRA, Land Disposal Restrictions for Newly Listed Wastes and Hazardous Debris,
40 CFR Parts 148, 260, 261, 262, 265, 270 and 271

Contaminated debris can now be managed so that treated, cleaned debris may be
disposed as non-hazardous waste. The treatment residual of the original contaminant
remains a hazardous waste and must be disposed as such. Under this new rule,
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debris must be treated to the performance or design and operating standards by a
specified extraction or destruction technology identified in the rule, and it cannot
exhibit a characteristic of hazardous waste. Residuals generated by the treatment of
hazardous debris are subject to the numerical treatment standards for the waste
which contaminated the debris.

A new waste management unit, a containment building, is established as part of this
rule. This new unit allows wastes to be stored for up to 90 days without meeting
treatment standards. Containment buildings granted 90-day status must meet the
same substantive standards as permitted and interim status units.

Containment buildings are authorized for storage of dry wastes or wastes containing
"very small quantities" of free liquids. Acceptable activities within the unit include
storage of hazardous waste for treatment (including recovery and recycling) or
transport off-site. Design and operating standards are promulgated in the rule to
ensure containment of waste that is equivalent to the containment achieved by tanks.

RCRA, 40 CFR Part 270, Hazardous Waste Permit Program

This rule establishes provisions covering basic USEPA permitting requirements.
RCRA permitting requirements need to be determined on a case-by-case basis,
working with all involved regulatory agencies. However, any activity involving the
treatment or containment of hazardous waste is subject to these permitting
requirements.

RCRA, 40 CFR Part 280 - Underground Storage Tanks (USTs)

These regulations apply to USTs used to store "regulated substances," which are
substances defined in Section 101(14) of CERCIA. The regulations do not apply to
hazardous waste USTs.

Each UST must be properly designated and constructed. Any portion underground
and any piping that routinely contains regulated substances must be protected from
corrosion, in accordance with a code of practice developed by a nationally recognized
association or independent testing laboratory, as specified in the regulation. To
prevent spilling and overfilling associated with product transfer to the UST, required
spill and overfill prevention equipment must be used. All existing USTs must comply
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with the new UST system performance standards, be upgraded, or undergo closure
no later than December 22, 1998.

Additional requirements pertain to general operations (Subpart C), release detection
(Subpart D), and release reporting investigation and confirmation (Subpart E). Of
particular importance are the requirements under Subpart F (Le., Release Response
and Corrective Action for UST Systems Containing Petroleum of Hazardous
Substances). Upon confirmation of a release, certain activities must take place,
including an initial response, initial abatement measures and site check, initial site
characterization, free-product removal, investigations for soil and groundwater clean-
up, and a corrective action plan. To permanently close a UST, the requirements of
Subpart G are applicable. The UST must be emptied and cleaned, and either
removed or filled with an inert solid material. The site must be assessed for
contamination at closure.

If it is determined that an UST at the site is the source of contamination and must
be closed, these regulations must be attained when developing and implementing
remedial alternatives.

RCRA, Hazardous and Solid Waste Amendment, 1984 (HSWA) Section 3004 (u) and
(v) - Corrective Action Requirements

RCRA requirements which apply to alternatives involving off site treatment or
disposal and are relevant and appropriate to on site treatment approaches include:
standards for owners and operators of permitted hazardous waste facilities (i.e.
preparedness and prevention, contingency plan and emergency procedures,
recordkeeping and reporting, and groundwater monitoring). In addition, these
alternatives should meet the intent of RCRA closure and post-closure requirements.
Releases of RCRA hazardous constituents into all media, on- or off-site, are subject
to the HSWA. Because the corrective action requirements are only now being
developed by USEPA, CERCLA remedial actions must continue to operate within
the RCRA requirements.

Rivers and Harbors Act, Section 10

Section 10 of the Rivers and Harbors Act prohibits the unauthorized obstruction or
alteration of any navigable water of the United States. This law would be applicable

W0039213.MB A-28 6953-12



APPENDIX A

during any remedial activity which involved dredge-and-fill activities which could
potentially affect navigable waters.

SDWA, 40 CFR Part 141 - National Drinking Water Regulations; Maximum
Cmtsmianmaat Level Goals

The SDWA MCLGs are ARARs for aquifers and related groundwater used as a
potable water supply source. MCLtis are nonenforceable health goals established
by USEPA, however, the 1990 NCP recognizes MCLGs as potential ARARs.
MCLGs are used in cases in which multiple contaminants or pathways of exposure
present extraordinary risks to public health. In such cases, USEPA makes a site-
specific determination of the more stringent standards. Non-zero MCLGs are
considered potential relevant and appropriate ARARs for groundwater used as a
current or potential source of drinking water. The NCP established that MCLGs
equal to zero are not appropriate for setting cleanup levels. In those circumstances
the correpnding MCL will be the potentially relevant and appropriate requirement.
An example of this approach is found in determining potential ARARs for copper

* and lead. The MCLG for copper is set at 1300 #g11, which is therefore the potential
relevant and appropriate ARAR for copper. The MCLG for lead, on the other
hand, was set at zero, which is not considered to be an "appropriate" standard for
CERCLA cleanups. MCLGs are never applicable requirements at CERCLA sites
because they are not enforceable. As discussed under MCLs, MCLGs could also be
considered potential ARARs for surface water if the water bodies under
consideration are not current or potential sources of drinking water.

SDWA, 40 CFR Part 141 - National Drinking Water Regulations, Maximum
Contaminant Levels

The SDWA MCLs are legally enforceable federal drinking water standards. MCLs
are commonly identified as ARARs for existing or potential future drinking water
sources. However, MCIs would only be applicable where water at a CERCLA site
is delivered through a public water supply system; they would be relevant and
appropriate ARARs for existing or potential drinking water sources where it is not
part of a public water system. MCLs could also be potential ARARs for surface
waters if the surface water bodies on or potentially affected by the site not current
or potential sources of drinking water.

WOOM31WW A-29 6853-12



APPENDIX A

SDWA, 40 CFR Part 143. National Secondary Drinidng Water Standards (SMCLs)

This regulation establishes SMCLs, which are non-enforceable limits intended as
guidelines for use by States in regulating water sapplies. These values are listed in
Table A-1 under the Federal MCL column. Secondary drinking water criteria are
identified with a "(2)" following the number.

SDWA, 40 CFR Parts 144, 146, 147, 1000 - Underground Injection Control
Regulations

These regulations outline minimum program and performance standards for
underground injection programs. Technical criteria and standards for siting,
operation and maintenance, and reporting and recordkeeping as required for
permitting are set forth in Part 146. This rule also provides for protection of
underground sources of drinking water. Discharge of treated groundwater, by well
injection, must be in accordance with all criteria and standards in these federal
regulations, as well as meet all state Underground Injection Control Program
requirements. Treated groundwater must meet all SDWA standards prior to well
injection.

Solid Waste Disposal Act, Criteria for Classification of Solid Waste Disposal
Facilities and Practices; (42 U.S.C. 6901-6987, 40 CFR Part 257)

This rule establishes criteria for use in determining which solid waste disposal
facilities and practices pose a reasonable probability of adverse effects on human
health or the environment and thereby constitute prohibited open dumps. If a
remedial alternative involves on-site disposal, all limitations of this regulation must
be met.

W0039213.MA3 6853-12A-30



APPENDIX A

FEDERAL GUIDELINES TO BE CONSIDERED

USEPA Health Assessment Documents, Acceptable Intake, Chronic (AIC) and
Subcironic (AIS)

The Acceptable Intake - Chronic and Acceptable Intake - Subchronic health
assessment documents provide values developed for the Reference Doses (RIDs) and
Health Effects Assessments (HEAs) for noncarcinogenic compounds. AIC and AIS
values characterize the risks from these contaminants. This material provides
guidance for assessing chronic and subchronic risks for noncarcinogenic compounds.

USEPA Human Health Assessment Cancer Slope Factors (CSFs)

Cancer Slope Factors are developed by the USEPA from HEA, or evaluation by the
Human Health Assessment Group (HHAG). These values present the most up-to-
date cancer risk potency information. HHAGs compute the individual cancer risk
resulting from exposure to contaminants.

USEPA Office of Drinking Water, Health Advisories (HAs)

USEPA HAs are chemical concentrations based on estimates of risks due to
consumption of contaminated drinking water. The HAs consider noncarcinogenic
effects only, and should be considered for contaminants in groundwater used for
drinking water.

Health advisories are estimates of risk due to consumption of contaminated drinking
water. These advisories should be considered for contaminants in surface and
groundwate- which is or could potentially be used as a potable water source.

USEPA Reference Concentrations (RfCs)

RfCs are concentration levels developed by the USEPA for non-carcinogenic effects
for lifetime exposure. RfCs values represent levels that, most likely, do not cause
adverse effects to humans via inhalation of chemicals. RfCs are used to characterize
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risks of soil and groundwater contaminant exposure (for the inhalation exposure
scenario).

USEPA Reference Doses

USEPA RfDs are dose levels also developed for noncarcinogenic effects. RfDs are
considered the levels unlikely to cause significant adverse health effects associated
with a threshold mechanism of action in human exposure. RfDs are typically
employed to characterize risks of soil and groundwater contaminant exposure for the
dermal contact and ingestion pathways.

USEPA Office of Water Guidance, Water Related Fate of 129 Priority Pollutants
(1979)

Presents chemical-specific fate and transport information for 129 priority
pollutants. This document provides guidance to support the determination of
contaminant fate and transport and is relevant to the site characterization, risk
assessment, and fate and transport modelling components of the RI.

Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites;
[OSWER Directive #9355.4-02]

Sets forth interim soil cleanup levels for lead in lieu of any USEPA verified
toxicological values. Interim guidance recommends a cleanup level for total lead of
500 to 1,000 mg/kg. Site-specific conditions may warrant levels lower than 500
mg/kg, based on the exposure assessment.
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APPENDIX A.2: SUMMARY OF WISCONSIN ARARS
AND ADMINISTRATIVE CODE

Chapter NR 100: Environmental Protection

Chapter 100 outlines the discharge limits for both organic and inorganic mercury into
State waters.

Chanter NR 102: Water Qualily Standards for Wisconsin Waters

In conjunction with NR 103 to NR 105, this chapter establishes water quality
standards for surface waters in the State of Wisconsin. This chapter describes the
designated use categories for waters of the State and water quality criteria necessary
to support these uses. The waters of the state are classified into fish and aquatic life
categories described below:

S* Great Lakes Communities; these waters include Lake Superior, Lake
Michigan, and Green Bay and all associated bays, inlets, and spawning
areas for anadromous fish species.

* Cold Water Communities; waters other than the Great Lakes
communities which include surface waters capable of supporting cold
water fish and other aquatic life or serving as a spawning area for such
fish.

• Warm Water Sport Fish Communities; surface waters capable of
supporting a community of warm water sport fish or serving as a
spawning area for such fish.

* Warm Water Forage Fish Communities; surface waters capable of
supporting abundant forage fish and other aquatic life.

Limited Forage Fish Communities; surface waters of limited capacity
and naturally poor water quality or habitat, capable of supporting only
a limited community of forage fish and other aquatic life.
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Limited Aquatic Life; surface waters of severely limited capacity and
naturally poor water quality or habitat which are capable of supporting
only a limited community of aquatic life.

NR 102 states that all waters must meet the following conditions at all times and for
all flow conditions:

0 Substances which cause objectionable deposits on the shore or in the
bed of a body of water must not be present;

0 floating or submerged debris, oil, scum, or other material must not be
present; and

* materials which produce color, odor, taste, or unsightliness may not be
present in amounts which interfere with public rs in state waters.

0 Substances which are toxic or harmful to humans may not be present
in amounts which are a significant public health threat or which are
acutely harmful to animal, plant or aquatic life.

Section NR 102.04(4) establishes the following criteria for all waters classified for fish
and aquatic life:

* Dissolved oxygen content in the surface waters may not be lowered to
less than 5 mg/L unless a variance in granted in accordance with
Section NR 104.02(3).

* Temperature changes may not be so extreme that tJ"ýy adversely affect
aquatic life. The maximum temperature rise at the edge of the mixing
zone above the existing natural temperature may not exceed 5*F for
streams and 3°F for lakes. The maximum allowable water
temperature for warm water fish is 89°F.

* The range of pH must be within 6.0 to 9.0 with no change greater than
0.5 units outside seasonal minimum or maximum.

* Unauthorized concentrations of substances which are toxic to fish or
aquatic life are not permitted.
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Streams classified as trout waters or as great lakes or cold water
communities may not be altered so as to affect background
temperature and dissolved oxygen levels.

Section 102.14 sets threshold concentrations for several substances causing taste and
odor in water.

Chapter NR 103; -Water Quality Standards for Wetlands

These regulations establish water quality standards for wetlands. The rule outlines
the conditions necessary to protect water quality related functions and values of
wetlands. To this end, the rule specifies that water quality values which must be
protected include:

* storm and flood water storage and retention of water level fluctuation
extremes;

* hydrologic function including the maintenance of dry season stream
flow, discharge of groundwater to a wetland, recharge of groundwater
from a wetland to another area, and the flow of groundwater through
a wetland;

* filtration or storage of sediments, nutrients, or toxic substances that
would have an adverse impact on other the quality of other state
waters;

0 shoreline protection against erosion through the dissipation of wave

energy and water velocity and anchoring of sediments;

* habitat for aquatic organisms in the food web;

0 habitat for resident and transient wildlife species; and

* recreational, cultural, educational, scientific, and natural aesthetic
values and uses;

Wetland functional values and the impact of a proposed activity upon those values
is determined using standardized wetland ecological methods such as:
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* Wetland Evaluation Techniques (FHWA/COE);

0 Wisconsin Wetland Evaluation Methodology;

0 Hollands-Magee (IEP/Normandeau);

• Minnesota Wetland Evaluation Methodology for North Central United
States; and the

• Wisconsin Department of Natural Resources Rapid Assessment
Method.

Chapter NR 104: Uses and Designated Standards (formerly Intrastate Waters - Uses
and Designated Standards)

Surface water clssifications and effluent limitations are established in this rule.
Classification by hydrologic characteristics includes the hydrologic description of
lakes, diffused surface waters, wetlands, wastewater effluent channels, noncontinuous
streams, and continuous streams. Effluent limitations for surface waters significant
to the environmental integrity of the state or classified for fish and aquatic life, and
wastewater treatment lagoons are also defined.

Chapter NR 106: Wisconsin Water Ouality Standards: Procedures for Calculating
Water-quality-based Effluent Limitations for Toxic and Organoleptic Substances
Discharged to Surface Water

Wisconsin procedures for calculating effluent limitations are applicable to point
sources that discharge wastewater containing toxic or organoleptic substances to
surface waters. These regulations outline the calculations and data requirements
necessary to calculate effluent limitations. If an alternative proposes to discharge
treated groundwater at surface water body at BAAP, these requirements may apply.
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Chapter NR 108: Wisconsin Water Quality Standards: Requirements for Plans and
Specifications Submittal for Renewable Projects and Operations of Community
Water Systems. Sewerage Systems. and Industrial Wastewater Facilities

This rule establishes protocols for plan reviews and standards for treatment facilities
in order to meet effluent standards.

Chapter NR 109: Wisconsin Water Quality Standards: Safe Drinking Water

This rule establishes water quality standards for potable water. These standards
apply to all new and existing public water systems. Public water system, under the
definition provided in this rules, means any system that has at least 15 service
connections. Because BAAP waters are not used as a drinking water source, this rule
will not be considered during the FS and remedial actions.

Chapter NR 115: Wisconsin's Shoreland Management Program. Chapter NR 115 requires counties to establish shoreland ordinances for all
unincorporated shoreland areas. Shorelands are defined as the areas within
1,000 feet of a lake, pond, or flowage, or within 300 feet of rivers or streams or the
floodplain. Each county must adopt regulations that meet or exceed minimum state
standards to protect water resource values: natural beauty, water quality, recreation
and navigation, and fish and wildlife. At a minimum, the ordinances must include
(1) minimum lot sizes; (2) building setbacks from property lines and waterways;
(3) controls on cutting trees and shrubbery; (4) standards for filling, grading,
lagooning, dredging, ditching, and excavating; and (5) restrictions on improvements
to older structures or uses that do not meet shoreland standards.

As specified in Chapter NR 115, Sauk County has adopted the Sauk County
Shoreland Protection Ordinance (Sauk County Code of Ordinances, Chapter 8). This
ordinance defines minimum lot sizes, building setbacks, restrictions to existing
structure modification, controls on tree cutting, standards for fill, grading, lagooning,
dredging, ditching, and excavating. This regulation may be applicable if any site-
specific FS actions involved any of these activities at defined shorelands or wetlands.
The shorelands/wetlands district includes all shorelands within the jurisdiction of this
ordinance which are wetlands of 5 acres or more, (excluding point symbols) and
which are shown on the Wisconsin Wetland Inventory Maps that are adopted and
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made a part of this ordinance. A portion of a wetland which is less than 5 acres in
size, and which is located in the unincorporated shoreland area within the county,
shall be included in the shoreland/wetland district where the wetland as a whole is
5 acres or larger, but extends across the corporate limits of a municipality, across the
county boundary or across the shoreland limits, so that the wetland is not regulated
in its entirety by the county.

If an existing town shorelands ordinance is more restrictive than the County
ordinance, the town ordinance prevails in respect to the greater restrictions but not
otherwise.

Specifically, regarding setbacks, "Unless an existing development pattern exists, a
setback of 75 feet from the ordinary high-water mark of an adjacent body of water
to the nearest part of a building or structure shall be required for all building and
structures, except piers, boat hoists, and boathouses."

Chapter NR 116: Wisconsin's Floodplain Management Program

This chapter regulates all construction activities in the floodplain. Any construction
activity must be evaluated for impact on upstream flooding. Generally, no activities
are allowed in the "floodway" including solid or hazardous waste disposal.

Chapter NR 117: Wisconsin's City and Village Shoreland-Wetland Protection

Chapter NR 117 requires cities and towns to establish shoreland-wetland zoning
ordinances that create shoreland-wetland zoning districts for all wetlands of 5 acres
or more, located in shorelands within the incorporated area of the city or village.
The state, with input from cities and villages, developed inventory maps showing the
location and type of all wetlands. Cities and villages have the option of zoning any
wetland within their incorporated area, including wetlands that are smaller than
5 acres in size.

The State of Wisconsin defines a wetland as an area in which water is at, near, or
above the land surface long enough to be capable of supporting aquatic or
hydrophytic vegetation and which has soils indicative of wet conditions. The
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shoreland zone is defined as the area within 1,000 feet of a lake, pond, or flowage,
or within 300 feet of a stream or the floodplain, whichever is greater.

Although local governments may enact more restrictive standards, the state permits

the following uses in wetlands:

0 recreation, such as hunting, fishing, trapping, and hiking

* forestry, including limited water level manipulation and some road
construction

0 harvesting of wild crops

0 pasturing of livestock, including fence construction

• agricultural cultivation, including maintenance of existing drainage
systems

0 some limited construction of small buildings needed to support open
space or wetland preservation uses

0 pier, dock, and walkway construction

a development of parks, recreation areas, and fish and wildlife habitat

improvement projects

* limited utility construction

* limited road construction for farming and forestry

* limited railroad construction

Some additional uses are allowed in cities and villages. Every shoreland-wetland
zoning ordinance or zoning code must provide a system to issue land use or building
permits.

Potential wetlands have been identified at five BAAP sites. Shoreland-wetland
requirements will be addressed for those remedial alternatives evaluated during the
FS process involving land use or construction within a wetland zoning district.
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chapter NR 140: Wisconsin Groundwater Quality Standards

Wisconsin groundwater quality standards apply to virtually all facilities, activities, and
practices regulated by the state which may affect groundwater quality.
Chapter NR 140 encompasses the following relevant areas:

(1) it establishes two separate numerical standards for a wide group of
pollutants. These are enforcement standards and preventative action
limits (PAs) (Chapter NR 140.10 and Chapter NR 140.12).

(2) it specifies scientifically valid procedures for determining if a numerical
standards has been attained or exceeded (Chapter NR 140.14);

(3) it specifies procedures for establishing points of standards compliance
[Wisconsin Administrative Code (WAC), Chapter NR 140.22]; and,

(4) it establishes sets of ranges of responses required if a groundwater
standard (PAL or enforcement standard is attained or exceeded
[Chapters NR 140.24, NR 140.26, and NR 140.27]).

Under Chapter NR 140, two separate standards, an enforcement standard and a
PAL, were developed for public health (NR 140.10) and public welfare (NR 140.12).
Enforcement standards are set at concentrations greater than PALs.

PALs are developed by using a percentage of enforcement standards (i.e., 10 percent
for carcinogenic compounds and 20 percent for noncarcinogenic compounds), and
must be achieved if technically and economically feasible. The feasibility of
complying with a PAL is determined on a case-by-case basis.

According to NR 14022, when designing a facility, enforcement stand rds and PALs

can be applied at the following locations:

* any point of current groundwater use

* any point beyond the boundary of the property on which the facility,
practice, or activity is located

* any point within the property boundaries beyond the three-dimensional
design management zone if one is established by Wisconsin
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Department of Natural Resources (WDNR) at each facility, practice,
or activity

For spills, discharges, and other remedial response actions, the point of standards
application is every point at which groundwater is monitored to determine if a PAL
or enforcement standard has been attained or exceeded.

Sections NR 140.24 and NR 140.26 delineate the range of remedial responses
required after verification that PALs and enforcement standards are exceeded,
respectively. In both sections, notification and evaluation criteria are presented. The
difference in response requirements between NR 140.24 and NR 140.26 mainly are
that WDNR, under NR 140.24, has the latitude to require no action, additional
sampling, or further testing/study actions if a PAL is exceeded or attained. Under
NR 140.24 the WDNR may also require the following responses:

* Revise the operational procedures at the facility, practice, or activity.

0 Change the design or construction of the facility, practice, or activity.

0 QDevelop an alternate method of waste treatment or disposal.

0 Prohibit or close and abandon a facility, practice, or activity.

• Conduct a remedial action to renovate or restore groundwater quality.

* Revise rules or criteria on facility design, location, or management
practices.

Under Chapter NR 140.26, if a determination is made that an enforcement standard
is violated at a point of compliance WDNR requires one of the above actions with
no exceptions (i.e., no provision for a no-action response).

Section NR 140.27 states that attainment or exceedance of an enforcement standard
at a point other than a point of compliance requires a response the same as for
NR 140.24.
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Charter NR 200: Wisconsin Water Pollution Control Remgations: Applications forDischarge Permits

Permits are required for discharges of pollutants from point sources to surface waters
and to land areas where pollutants may percolate, seep to, or be leached to
groundwaters. Definitions are provided for in the Water Pollution Control
Regulations (Parts 200-239) and describes the requirements for discharge permits.

Chanter NR 205: Wisconsin Water Pollution Regulations: General Provisions

Wisconsin Pollutant Discharge Elimination System (WPDES) permit program is
similar to the federal NPDES program under the CWA. Discharge of pollutants to
waters of the state is prohibited Awithout a valid WPDES permit. WDNR may
impose monitoring, recordkeeping, and reporting requirements on the WPDES
permit. Discharge standards are generally determined by the state on a case-by-case
basis.

Chapter NR 215: Wisconsin Water Pollution Control Regulations: List of Toxic
Pollutants
A list of toxic pollutants is provided in this chapter. According to the requirements
of Chapter 147, Stats., all discharges containing these pollutants must not contain
quantities of these pollutants which are greater than the amount which would remain
after the discharge had received treatment by the best available technology
economically achievable. Also, the quantities may also not exceed any lesser quantity
necessary to provide an ample margin of safety, as determined by WDNR. Nearly
all of the listed contaminants of concern for BAAP are included in this list of toxic
pollutants.

Chanter NR 218: Wisconsin Water Pollution Control Regulations: Method and
Manner of Sampling

This chapter provides the methods and manner for collection of effluent samples to
comply with the monitoring requirements established in chapter 147, Stats., and
WPDES permits. Methods for measuring flow rate, calibration of flow measuring
devices, location of sampling points, and size and storage of samples is addressed.
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Chapter NR 219: Wisconsin Water Pollution Control Regulations: Analytical Test
Methods and Sampling Procedure

Analytical test methods, preservation procedures, requirements for laboratories, and
procedures applicable to effluent limitations for discharges point sources are
established in this chapter.

Chapter NR 220: Wisconsin Water Pollution Control Regulations: Categories and
Classes of Point Sources and Effluent Limitations

Categories and classes of point sources and effluent limitations are established in this
rule. This chapter also lists industries for which standards have been established.
Explosives manufacturing is included in this list.

Chapter NR 400: Wisconsin General and Portable Sources Air Pollution Control. Rules: Air Pollution Control Definitions

Definitions for Chapters NR 400 to 499 are included in this chapter.

Chapter NR 404: Wisconsin General and Portable Sources Air Pollution Control
Rules: Ambient Air Quality Standards

Under WAC, Chapter NR 404, Wisconsin established primay and secondary ambient
air quality standards for sulfur oxides, suspended particulates, carbon monoxide,
ozone, nitrogen dioxide, lead, and particulate matter with an aerodynamic diameter
less than or equal to a nominal PM10 . The primary air standard is the level of air
quality that provides protection for public health with an adequate margin of safety.
The secondary air standard is the level of air quality that may be necessary to protect
public welfare from unknown or anticipated adverse effects.

The secondary standard for total suspended particulates is 150 &g/m3, maximum 24-
hour average concentration, not to be exceeded more than once a year. The primary
and secondary standards for lead and its compounds, measured as elemental lead,
are 1.5 pg/mý, maximum arithmetic mean average over a calendar quarter, as a
constituent of suspended particulate matter. The primary and secondary standards
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for PM1 o are (1) 50,pg/m 3, annual arithmetic mean concentration, and (2)
150 ig/r, maximum 24-hour average concentration. Sulfur dioxide and nitrogen
dioxide releases to the atmosphere may be of concern if soils contaminated with
nitrates or sulfates are incinerated. The primary standards for sulfur oxides,
measured as sulfur dioxide, are 80 pg/rn3, annual arithmetic mean, and 365 pg/mn
maximum 24-hour average not to be exceeded more than once per year. The
secondary standard is 1,300 pg/m 3, maximum 3-hour average concentration, not to
be exceeded more than once per year. The primary and secondary standards for
nitrogen dioxide are 100 #g/r 3 , annual arithmetic mean. The standards may be
applicable during excavation, incineration of soils, and construction-related activities
at BAAP.

Chapter NR 406 and NR 409: Wiscosin General and Portable Sources Air
Pollution Control Rules: Construction or Modification and New Operation Permits

Chapter NR 406 requires permits for construction or modification of stationary
sources of air pollution and operation of new stationary sources. Section NR 406.04
identifies specific and general categories of sources exempt from the permit
requirements. Specific categories of exempt sources include but are not limited to
(1) certain fuel-burning equipment that does not burn hazardous waste; (2)
equipment designed to burn solid wastes, which are not pathological wastes or
hazardous wastes, at a rate of not more than 500 pounds per hour;, (3) storage tanks
containing petroleum liquid or organic compounds that are not volatile organic
compounds (VOCs), with a maximum capacity of not more than 40,000 gallons; and
(4) VOC storage tanks with a maximum capacity of not more than 10,000 pounds.

The regulations also include a general category of exempt sources, and identify
certain pollutants and standards that may not be exceeded without considering
pollution control equipment in order for the source to be exempt from the permit
requirements. The exemptions apply when the following conditions exist:

The source will not emit sulfur dioxide, carbon monoxide, or nitrogen
oxides at a rate of more than 9 pounds per hour for each pollutant
emitted, without considering pollution control equipment.

The source will not emit particulate matter or organic compounds at
a rate of more than 5.7 pounds per hour for each pollutant emitted,
without considering pollution control equipment.
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* The source will not emit PM10 at a rate of more than 3.4 pounds per
hour, without considering pollution control 'quipment.

* The source will not emit any of the following air contaminants at a
rate greater than the applicable emission rate listed:

- fluorides, 3 tons per year
- hydrogen sulfide, 10 tons per year
- reduced sulfur compounds, 10 tons per year
- total reduced sulfur, 10 tons per year
- vinyl chloride, 1 ton per year

* The source's potential emissions at full capacity, without considering
pollution control equipment, of any hazardous air contaminant listed
in Chapter NR 445.04 are not greater than the emission rate listed.

* The source will not emit any air contaminant at a rate of more than
6 pounds per hour for each pollutant emitted, without considering0 pollution control equipment.

Under WAC, Chapter NR 409, a new permit must be obtained when a portable
source is relocated to a new site. Portable sources are subject to the same
exemptions for new stationary sources listed under Chapter NR 406.

Chapter NR 415: Wisconsin Particulate and Sulfur Emissions Rules: Control of
Particulate Emissions

Chapter NR 415 applies to all air contaminant sources and requires precautions to
be taken to prevent particulate matter from becoming airborne. Examples of
precautions include but are not limited to use of water or chemicals for control of
dust, application of plastic covering on material stockpiles and surfaces which can
create airborne dust, or covering or securing of materials likely to become airborne
while being moved on public roads. WAC, Chapter NR 415.05 specifies particulate
emission limits for certain processes. In addition, particulate emissions limits were
developed for fuel-burning equipment and incinerators (Chapters NR 415.06 and
NR 415.07, respectively), depending on unit specifications. In particular, the limit for
incinerators on which construction commenced after April 1, 1972, and which are
rated at 4,000 pounds of waste per hour or more, is 0.15 pounds of particulate per
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1,000 pounds of exhaust gas. The limit for incinerators rated at over 500 pounds and
less than 4,000 pounds of waste per hour is 0.21 pounds of particulate per 1,000
pounds of exhaust gas. For incinerators rated at 500 pounds of waste per hour or
less, other than prefabricated domestic incinerators below a 5-cubic-foot capacity, the
limit is 0.30 pounds of particulate matter per 1,000 pounds of exhaust gas.
Prefabricated domestic incinerators below a 5-cubic-foot capacity must not exceed
the performance emission requirements prescribed by the United States of America
Standards Institute for domestic incinerators (Standard Z21.6).

Chapter NR 419: Wisconsin Organic Compound Emissions Rules

Chapter NR 419 requires that reasonable precautions be taken when handling
organic compounds to prevent spillage or escape or emission of organic compounds,
solvents, or mixtures. In addition, no person may dispose of more than 5.7 liters of
any liquid VOC waste, or any liquid, semisolid, or solid waste materials containing
more than 5.7 liters (1.5 gallons) of any VOC, in any one day from a facility in a
manner that would permit evaporation into the ambient air during the ozone season.
This includes but is not limited to the disposal of VOCs that must be removed from
VOC control devices so as to maintain the devices at the required operating
efficiency.

The quantity of VOCs that evaporates into the ambient air during the ozone season
must not exceed 15 percent (by weight) or 5.7 liters in any one day, whichever is
larger. If remedial actions could result in the release of VOCs to the atmosphere,
such as could occur during air stripping, this regulation will be considered.

Chapter NR 422: Control of Organic Compound Emissions from Surface Coating.
Printing. and Asphalt Surfacing

This chapter establishes requirements for the control of emissions resulting from
surface coating and printing processes and for the use of cutback asphalts for surfaces
intended for use by motor vehicles, bicycles, and pedestrians. May be applicable if
hot mix asphalt is selected as a remedial alternative.
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Chapter NR 426: Wisconsin Carbon. Lead, and Nitrogen Emission Rules: Control
of Carbon Monoxide Emissions

Chapter NR 426 states that carbon monoxide may not be emitted into the ambient
air in concentrations which contribute substantially to exceeding of an air standard
or which cause air pollution. New direct sources may not release significant
emissions of carbon monoxide unless these emissions are subjected to incineration
at 1,300"F for 0.3 seconds. The concentration of carbon monoxide can also be
reduced by some other means to an equivalent amount.

Chapter NR 427: Wisconsin Carbon. Lead, and Nitrogen Emission Rules: Control
of Lead Emissions

This chapter states that lead or lead compounds cannot be emitted to the ambient
air in quantities that exceed an air standard or air increment, or which creates air
pollution.

Chapter NR 428: Wisconsin Carbon. Lead, and Nitrogen Emission Rules: Control
of Nitrogen Emissions

Chapter NR 428 states that nitrogen oxides or nitrogen compounds may not be
emitted to the ambient air which substantially contributes to exceeding of a air
standard or cause air pollution.

Chapter NR 429: Wisconsin Malodorous and Visible Emissions Rules: Control of
Malodorous Emissions and of Open Burning

This chapter establishes emission limitation, odor tests, and abatement or control
requirements for malodorous air contaminant sources and to limit the conditions
under which open burning is permitted in order to protect air quality. Section 429.04
addresses exceptions for open burning of explosive or dangerous materials for which
there is no other safe means of disposal.
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Chapter NR 445: Wisconsin Hazardous Air Pollutants Emissions Standards

Chapter NR 445 applies to all air contaminant sources and to all owners or operators
of an air contaminant source, unless it is a specifically regulated source under
Chapters NR 446 through NR 449 or the NESHAPS. (NOTE: Chapters NR 446
through NR 449 and NESHAPS are not generally applicable to hazardous waste
remedial activities because the activities do not usually use one of the specific source
categories regulated. Chapters NR 446 through NR 449 and NESHAPS are intended
for a specific type of source and not all sources of that pollutant.)

A hazardous air contaminant is defined as any air contaminant for which no ambient
air quality standard is set in Chapter NR 404 of the WAC and which the department
determines may cause or significantly contribute to mortality, or in a serious
irreversible or incapacitating reversible illness, or may pose a significant threat to
public health or the environment. Hazardous air contaminant emission
concentrations are percentages of threshold limit values established by the American
Conference of Governmental Industrial Hygienists. These percentages are specified
in Chapter NR 445. Specific application of these standards will be determined on
a site-specific basis during the FS process. Emission standards are listed for each
contaminant for 24- and 1-hour averaging periods. The standards may be applicable
to remedial activities that involve treatment by a process which generates hazardous
air contaminant emissions. Some emission rates which may be considered at BAAP
are listed in the following table.
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Hazardous Air Contaminants with Acceptable Ambient Concentrations

contaminants emission rate in lbs/hr emission rate in lbs/hr
w/emission points <25 ft w/emission points a 25 ft

P-Nitroaniline 0.249600 1.032000

Nitrobenzene 0.417600 1.752000

Diethyl -hthalate 0.417600 1.75200

Trichloroethylene 22.485600 94.416000

Hazardous Air Contaminants with Acceptable Ambient Concentrations
(compliance to be achieved by April 1, 1993)

Dinitrotoluene 0.124800 0.504000

Aluminum - pyro 0.417600 1.752000
powders _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0odrsoluble salts 0.165600 0.672000

Chromium (metal, 0.040800 0.170400
compounds)

Cobalt (metal, dust) 0.004080 0.017040

Hazardous Air Contaminants Without Acceptable Ambient Concentrations
Requiring Application of Best Available Control Technology

contaminant lbs/yearS2

Acrylonitrile 25.0

Carbon Tetrachloride 25.0

N-Nitrosodi-n-propylamine 250.0
(total nitrosoamines)

Nickel Compounds 250.0
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Chanters NR 500-520: Wisconsin Solid Waste Management Regulations

These regulations outline requirements for solid waste landfill construction,
operation, and closure. The requirements include performance and location
standards, and design, operation, and closure criteria.

A solid waste landfill may not be located within 1,000 feet of any navigable lake,
pond, or flowage; 300 feet of any navigable river or stream; a floodplain; 1,000 feet
of the nearest edge of any state trunk highway, interstate, or federal aid primary
highway, or the boundary of any public park unless the landfill is not visible; or
1,200 feet of any public or private water supply well. The location of a solid waste
landfill also must not cause significant adverse impacts to wetlands critical habitat
areas, surface water, or groundwater.

Remedial actions that involve closure of a landfill that contains nonhazardous solid
waste must comply with the design requirements outlined in WAC, Chapter
NR 504.07. In general, all final cover systems must be designed to minimize leachate
generation, reduce facility maintenance by stabilizing the final surface through design
of compatible slopes and vegetation, minimize climatic effects, and provide removal
of leachate and venting of gas.

When closing a facility, the owner or operator must notify the WDNR in writing at
least 120 days prior to closing and restrict access within 10 days of ceasing to accept
waste. Closure should be accomplished in the following manner unless a different
closure plan or plan of operation has been approved:

1. The entire area previously used for disposal purposes must be covered
with at least 2 feet of compacted earth sloped adequately to allow
surface water runoff.

2. Surface water run-on must be diverted around all areas used for waste
disposal to limit the potential for erosion and increased infiltration.
Drainage swales conveying surface water runoff over previous waste
disposal areas must be lined with a minimum thickness of 2 feet of
clay.

3. The final slopes of the facility must be greater than 2 percent, but must
not exceed 3 horizontal to 1 vertical.
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4. The finished surface of the disposal area must be covered with a
minimum of 6 inches of topsoil.

5. The area must be vegetated within 90 days after ceasing to accept
wastes or, if waste termination is after September 15, within 90 days
after March 15 of the following year.

The WDNR may require the facility to have a gas venting system if necessary.
Under Section NR 508.04, WDNR may require monitoring at existing facilities,
regardless of whether the facility remains in operation. Specifications for monitoring
are outlined. Sampling frequency for groundwater is based on the size of the facility.
Leachate head wells must be measured at least monthly for leachate level elevations.
Sampling parameters must be specified in writing by the WDNR.

Chapter NR 600: Hazardous Waste Management Rules: General

This chapter provides definitions for Wisconsin's Hazardous Waste Management
Rules (Chapters NR 600-699) and general permit application information. Section
NR 600.04 also specifies four prohibited activities:

* underground treatment of any hazardous waste through a well;

0 land treatment of any hazardous waste;

• the use of solid waste, used oil, or other material which is
contaminated or mixed with a hazardous waste for dust suppression or
road treatment; or

0 the placement of any noncontainerized or bulk hazardous waste in a
salt dome formation salt bed formation, underground mine, or cave.

This chapter also incorporates reference citations and general information concerning
the hazardous waste management program.
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Chapter NR 605: Wisconsin Hazardous Waste Management Rules: Identification
and Listing of Hazardous Waste Rules

These rules establish criteria for identifying the characteristics of hazardous waste
and establishes a list of hazardous wastes based on these criteria. These rules are
used to determine if waste handled by a solid waste generator, transporter, or
owner/operator of a solid waste facilities is a hazardous waste subject to regulation.

Chapter NR 610: Wisconsin Hazardous Waste Management Rules: Small Ouantity
Generator Standards

This chapter specifies requirements that apply to small and very small quantity
generators of hazardous waste. This rule defines very small generators as producing
less than 100 kilograms of hazardous waste in a calendar month; and does not
accumulate at any time quantities of hazardous waste greater than 1000 kilograms.
Very small generators are exempt from full regulation if the requirements listed in
NR 610.07 are met. BAAP is most likely a very small generator of hazardous waste.
That waste is the result of burning of propellants in a steel burning dish, which
generates a very small quantity of ash.

Chapter NR 620: Wisconsin Hazardous Waste Management Rules: Hazardous
Waste Transporter Standards

The requirements which apply to the transportation of hazardous waste, as well as
the licensing requirements for transporters of hazardous waste, are established in this
chapter. Requirements for the implementation of a manifest system are described
in NR 620.07 The rules also outlines the packaging, labeling, marking and placarding
requirements in NR 620.11 which must be met for a transporter to move a transport
vehicle containing hazardous waste. The rule states that packing must be conducted
in accordance with 49 CFR Part 173, November 1, 1985 and labeled, marked, and
placarded in accordance with 49 CFR Part 172, November 1, 1985
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Chapter NR 625: Wisconsin Hazardous Waste Management Rules: Hazardous
Waste Recycling Standards

This regulation provides exemptions from the requirements of NR 600.04 and
Chapters NR 630 through 680 for legitimate recovery or reclamation of hazardous
waste.

Chapter NR 630: Wisconsin Hazardous Waste Management Rules: Storage,
Treatment and Disposal Facility General Standards

This chapter specifies the general requirements that apply to the storage, treatment,
and disposal of hazardous waste. Chapter NR 630.12 describes the requirement for
general waste analysis for hazardous waste. This rule requires that an owner or
operator of a hazardous waste facility conduct a detailed chemical and physical
analysis of a representative sample of waste before treatment or disposal of any
hazardous waste. Chapter NR 630.13 describes the waste analysis plan which must
be prepared and followed by the owners and operators of a hazardous waste facility.

* •This rule further specifies locations where a hazardous waste facility may not be
located, including:

a Floodplains
0 Wetlands
• Endangered species habitats
• Within 200 feet from facility property line without locking (subject to

WDNR ruling)
0 Within 200 feet of a fault which has had displacement during the

Holocene time.

The rule also establishes standards for open burning and detonation of explosives in
NR 630.20. Table VII, in Section 623.20, establishes the minimum distance, from
open burning or detonation of waste explosives or propellants, to the property owned
by other persons.

Section NR 63021 establishes preparedness and prevention measures required in the
design, construction, maintenance, and operation of a hazardous waste facility.
Requirements for a contingency plan are detailed in Section NR 630.22.
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Chanter NR 635: Wisconsin Groundwater Standards for Hazardous Waste:
Groundwater and Leachate Monitoring Standards and Corrective Action

This rule specifies groundwater and leachate monitoring requirements, as well as
corrective action requirements resulting from a monitoring program. Existing
landfills or impoundments are defined as facilities having accepted hazardous waste
after November 19, 1980 but not after July 26, 1982. The monitoring requirement
for existing landfills is contained in Section 635.17. The requirements of Section NR
635.05 and 635.16 apply to all landfills, surface impoundments, and waste piles that
accepted wastes after July 26, 1982.

Solid waste disposal facilities which are approved under NR 506.15 to accept
hazardous waste only from very small quantity generators are exempted from this
rule.

-hapter NR 640: Wisconsin Hazardous Waste Container Standards

This rule provides environmentally acceptable hazardous waste treatment and storage
operations for hazardous waste facilities that store or treat hazardous waste in
containers. Small quantity generators accumulating waste on-site in containers which
are in compliance with Chapter NR 610 and large quantity generators who are in
compliance with Chapter NR 615. This rule may apply if hazardous wastes are held
in containers on site prior to or during on-site treatment. A totally enclosed
treatment facility, however, would be exempted from this rule.

Chapter NR 645: Wisconsin Hazardous Waste Taic System Standards

This rule provides environmentally acceptable hazardous waste treatment and storage
operations for hazardous waste facilities that store or treat hazardous waste in tank
systems. Small quantity generators accumulating waste on-site in tanks which are in
compliance with Chapter NR 610 and large quantity generators who are in
compliance with Chapter NR 615. This rule may apply if hazardous wastes are held
in containers on site prior to or during on-site treatment. A totally enclosed
treatment facility, however, would be exempted from this rule.
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Chapter NR 655: Wisconsin Hazardous Waste Pile Standards

This chapter specifies the requirements which apply to hazardous waste piles. The
rule states that an interim license, operating license, variance, or waiver from the
department must be obtained to store or treat hazardous waste in a waste pile.
Section 655.05 establishes that the design, construction and operational requirements
specified in sections NR 655.07, 655.10, 660.11, 660.12, and 660.13 and the
monitoring requirements in NR 635 be met. This rule may be considered during the
FS process if hazardous materials are stored in a waste pile prior to or during
treatment.

Chapter NR 635: Wisconsin Groundwater Standards for Hazardous Waste:
Groundwater and Leachate Monitoring Standards and Corrective Action

This rule specifies groundwater and leachate monitoring requirements, as well as
corrective action requirements resulting from a monitoring program. Existing. landfills or impoundments are defined as facilities having accepted hazardous waste
after November 19, 1980 but not after July 26, 1982. The monitoring requirement
for existing landfills is contained in Section 635.17. The requirements of Section NR
635.05 and 635.16 apply to all landfills, surface impoundments, and waste piles that
accepted wastes after July 26, 1982.

Solid waste disposal facilities which are approved under NR 506.15 to accept
hazardous waste only from very small quantity generators are exempted from this
rule.

Chapter NR 660: Wisconsin Hazardous Waste Landfill Stindards: Landfill and
Surac lmgoundment Standards.

This chapter applies to owners and operators of facilities that treat, store, or dispose
of hazardous waste in landfills or surface impoundments. Specific location
restrictions are given in Section NR 660.06. The chapter also discusses the
requirements for initial site inspection and report, feasibility report, plan of
operation, and minanum design requirements in Sections NR 660.07, 08, 09, 10, and
13, respectively.
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Exemptions to this rule include surface impoundments which have discharges
regulated under Chapter 147, a solid waste disposal licensed under Chapters 500 to
522, and facilities operating under interim licenses.

Chanter NR 665: Wisconsin Hazardous Waste Incinerator Standards

Requirements and standards thet apply to incinerators that bum hazardous waste are
addressed in this chapter. This rule requires that an interim license, operating
license, variance, or waiver be obtained to incinerate hazardous wastes in accordance
with NR 600.9 and NR 680.

Prior to constructing a hazardous waste incinerator an initial operating license under
NR 680 must be obtained. This requires an approved feasibility study and plan or
operation report. The requirements for these reports in provided in NR 665.06.
Operation requirements for incinerators include:

* operation of the incinerator should minimize interference with otheractivities.

0 A sign must be posted to show the name, license number, and hour of

operation.

* All hazardous waste must be confined to a designated storage area.

0 Hazardous waste may only be stored in tanks or containers in
accordance with NR 640 and NR 645.

* The incinerator must be brought to steady state, normal conditions,
including steady state temperature and air flow, using auxiliary fuel or
other means, before adding hazardous waste.

* Records must be maintained for a minimum of 3 years, including
records of weights of materials incinerated, the quantity of resulting
residue, and hours of plant operation.

• Records must detail all training required and completed.

* Adequate cleaning equipment must be available.

WO03213.M8O 6853-12
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0 Charging openings and other equipment must be provided with
adequate safety equipment.

* WDNR must be allowed to inspect new incinerators after completion
and at least 10 days prior to operation.

* Monitoring and inspections must be conducted in accordance with
section NR 665.09(11)(a-g).

* An automatic cut off device must be operational which will cut off
waste feed when a deviation from or exceedance of the limits.

* Required removal efficiencies for a variety of wastes is provided in

section NR 665.09(13).

* Operations must conform to the requirements specified in the license.

The department will specify acceptable operating limits based on the
results of the analysis and trial burns.

* Hazardous waste may not be fed into the incinerator during start-up
or shut-down unless the incinerator is operating within the conditions
of operation.

* Fugitive emissions must be controlled by either: (1) keeping the
combustion zone sealed; (2) maintaining a combustion zone pressure
of lower the atmosphere; or (3) an alternate means equivalent to (2).

0 The incinerator must cease operations if waste feed, incinerator design,
or operating conditions exceed limits designated in license.

* The incinerator must be designed to meet the requirements in NR
640.06.

The rule further states that throughout the operating period, unless the owner or
operator can demonstrate that the residue removed from the incinerator is not a
hazardous waste, the owner or operator becomes a generator of hazardous waste.
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Chapter NR 670: Miscellaneous Hazardous Waste Standards: Miscellaneous UnitStandards

This chapter specifies requirements that apply to facilities that are not specified
otherwise. Prior to establishing or constructing a miscellaneous unit, an operating
license- must first be issued following approval of a feasibility study and plan or
operation report.

Standards for miscellaneous units are based on protection of human health and the
environment that may be due to migration of waste constituents: in the groundwater
or subsurface environment; in surface water, wetlands, or on the soil surface; and in
the air. Parameters which must be considered are described in section NR 670.08.

Requirements for thermal treatment facilities other than incinerators is addressed in
section NR 670.11.

Chater NR 675: Wisconsin Hazardous Waste Land DisPosal Restrictions

This chapter identifies hazardous wastes that are restricted from land disposal and
defines those limited circumstances under which an otherwise prohibited waste may
continue to be disposed of on land. An exemption from this rule may be obtained
if certain conditions are met. This exemption would allow wastes which are
otherwise prohibited from land disposal to be treated in a surface impoundment.
Evaporation of hazardous constituents as the principal means of treatment is not
included in this exemption. Treatment standards are expressed as concentrations of
waste extract for contaminants of concern.

Chater NR 680: Hazardous Waste Facili/y Licensing Regulations

Minimum standards for reports, plan submittals, and the issuance of licenses and
variances for facilities which recycle, treat, store, or dispose of hazardous waste are
established in this chapter. The fee schedule for facilities other than landfills and
surface impoundments is provided in Table XII of the rule. The fee schedule for
landfill and surface impoundments is provided in Table XIII.

WO0913M80 6853-12 0A-58



APPENDIX A

Chapter NR 685: Hazardous Waste Facility Closure Regulations

This chapter establishes requirements for closure, long-term care, and financial
responsibility of hazardous waste facilities.

Closure performance standards require that a hazardous waste facility must be closed
in a manner that: minimizes further maintenance; manages post closure escape of
wastes, hazardous leachate, contaminated runoff or waste decomposition products to
ground or surface waters or the atmosphere; and meets other closure requirements
established with the Wisconsin Hazardous Waste Management Rules.

The rule further establishes that the owner must provide long-term care for the
closed hazardous waste facility for 30 years after closure.

Wisconsin Statutes Annotated. Chapter 30. Dredge and Fill Requirements

This statute outlines permit requirements for structures and deposits in Wisconsin
* navigable waters and for enlargement of waterways. These requirements will be

considered and complied with when developing and implementing remedial actions
at BAAP that involve navigable waters. Under Section 30.12, it is unlawful to
deposit any material or to place any structure on the bed of any navigable water
without a permit where no bulkhead line has been established or beyond a lawfully
established bulkhead line. A structure must not materially obstruct navigation or
reduce the effective flood flow capacity of a stream, and must not be detrimental to
the public interest.

Under Section 30.19, unless a permit has been granted, it is unlawful to construct,
dredge, or enlarge any artificial or natural waterway, canal, channel, ditch, lagoon,
pond, lake, or similar waterway where the purpose is ultimate connection with an
existing navigable stream, lake, or other navigable waters, or where any part of the
artificial waterway is located within 500 feet of the ordinary high-water mark of an
existing navigable stream, lake, or other navigable waters. A permit is also required
for grading or removing topsoil from the bank of any navigable stream, lake, or other
body of navigable water where the area is exposed by the grading and where removal
will exceed 10,000 square feet. Exceptions are granted for public highways,
agricultural uses, lakes and streams located in certain counties with a popula•io 1 of
750,000 or more, and any work required to maintain the dimensions of an emiaged
waterway.
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Chapter 30 also addresses bridge construction and maintenance, waterfowl habitat
management, cutting weeds in navigable waters, wharves, piers, swimming rafts,
diversions of water from lakes and streams, and removal of material from beds of
navigable waters.

If the response action is conducted entirely on-site, a permit would not be required.

City of Baraboo Floodplain Zoning Code (Subchapter HI)

The Baraboo Floodplain Zoning Code divides floodplain areas into three districts:
the Floodway District, the Flood Fringe District, and the General Floodplain District.
The Floodway District is the channel of a stream and those portions of the floodplain
adjoining the channel that are required to carry and discharge the floodwater or
flood flows of any river or stream associated with the regional flood. The Flood
Fringe District is the area between the regional flood limits and the floodway area.
The General Floodplain District is the land that has been or may be hereafter
covered by floodwater during the regional flood and encompasses both the Floodway
and Flood Fringe districts.

Certain activities are prohibited or subject to specific restrictions in floodplain areas.
Within the Floodway District, only open space having low flood damage potential
and not obstructing flood flows is permitted, including agricultural uses, nonstructural
industrial or commercial uses (e.g., parking lots), public and private recreational uses,
extraction of sand or gravel, marina- and boat-related structures, railroads, pipes,
streets, and culverts. Specific standards for developments in floodway areas are listed.

In the Flood Fringe District, any structures, land use, or development may be
permitted, provided a land use permit has been issued by the Building Inspector.
Manufacturing and industrial buildings, structures, and accessory uses must be
elevated or flood-proofed to 2 feet above the regional flood elevation. The storage
or processing of materials that are buoyant, flammable, or explosive, or which in
times of flooding could be injurious to human, animal, or plant life, must be at or
above the flood protection elevation or flood-proofed. All solid waste disposal sites,
whether public or private, are prohibited in flood fringe areas.

A building permit must be obtained for construction in a floodplain. Flood-proofing
measures must be designed consistent with the flood protection elevation for the
particular area associated with it. The applicant must submit a plan or document
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certified by a registered professional engineer or architect that the flood-proofing
measures are adequately designed for protection to the flood protection elevation for
the particular area. All flood-proofing must provide anchorage to resist flotation and
lateral movement.

All zoning and permit requirements associated with activities within a floodplain will
be considered if remedial or construction activities at BAAP involve work in a
floodplain.
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. APPENDIX A GLOSSARY OF ACRONYMS

ACLs Alternate Concentration Limits
AIC Acceptable Intake - Chronic
AIS Acceptable Intake - Subchronic
ARARs Applicable or Relevant and Appropriate Requirements
AWQC Ambient Water Quality Criteria

BAAP Badger Army Ammunition Plant
BACT Best Available Control Technology
BOD biochemical oxygen demand

CAA Clean Air Act
CAAAs Clean Air Act Amendments
CERCLA Comprehensive Environmental Response, Compensation, and

Liability Act
CSD Treatment standards for hazardous soil and debris
CSFs Cancer Slope Factors
CWA Clean Water Act. DOT Department of Transportation

EO Executive Order
ESA Endangered Species Act

FS Feasibility Study
FWQS Surface Water Quality Standard

HA Health Advisories
HAPs Hazardous Air Pollutants
HEAs Health Effects Assessment
HHAG Human Health Assessment Group
HSWA Hazardous and Solid Waste Amendment

LDRs Land Disposal Regulations

MACT Maximum Achievable Control Technology
MCL Maximum Contaminant Level
MCLGs Maximum Contaminant Level Goals
mg/L milligrams per liter
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NAAQS National Ambient Air Quality Standards
NEPA National Environmental Policy Act

NESHAP National Emission Standards for Hazardous Air Pollutants
NCP National Contingency Plan
NPDES National Pollutant Discharge Elimination System
NSPS New Source Performance Standards

OSHA Occupational Health and Safety Act

PAL preventative action limits
POTW publicly owned treatment works
PSD Prevention of Significant Deterioration

RfC Reference Concentration
RfD Reference Dose
RCRA Resource Conservation and Recovery Act

SDWA Safe Drinking Water Act
SIPs State Implementation Plans
SMCLs National Secondary Drinking Water Standards
SPCC Spill Prevention, Control, and Countermeasure

TCLP Toxicity Characteristic Leaching Procedure
TDS total dissolved solids
tpy tons/year
TSDF transfer storage and disposal facility
TSP total suspended particulate matter
TSS total suspended solids

igg/m 3  micrograms per cubic meter
USACE U.S. Army Corps of Engineers
USEPA U.S. Environmental Protection Agency
USFWS U.S. Fish and Wildlife Service
UST Underground Storage Tanks

VOCs volatile organic compounds

WAC Wisconsin Administrative Code

W0039213.MSO3
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WDNR Wisconsin Department Natural Resources
WPDES Wisconsin Pollutant Discharge Elimination System
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APPENDIX B

APPENDIX B: SOIL VAPOR SURVEY

B.1 STANDARD OPERATING PROCEDURES

This section contains the standard operating procedures followed by Northeast
Research Institute Inc. (NERI) of Farmington, Connecticut, while performing the
Petrex soil vapor survey at BAAP during the RI.

B.1.1 Sample Production and Preparation

CharoalSievi&g. The static volatile organic compound (VOC) collector is prepared
by applying presieved activated charcoal to the end of a ferromagnetic wire.

Charcoal Bog&ni. The procedure for preparing the activated charcoal is proprietary
information. The procedure results in the production of a collector consisting of size-
sorted activated charcoal bonded to the area wit&,n 1 cm of the end of a. ferromagnetic wire with a Curie point of 358"C.

Collector Containers. Culture tubes, measuring 25 mm by 125 mm and having a
screw cap dosure, are washed in a biodegradable detergent, rinsed in methanol, and
baked at 180"C for 1 hour.

[ire 1la The previously constructed wires are cleaned by heating in a special
apparatus at 358"C a total of 35 times. The wires are cleaned in lots of 32 wires.
From each lot, two wires are removed for immediate analysis to verify the cleanliness
of the lot. The remaining 30 wires are then sealed in one clean culture tube under
an inert atmosphere and placed in inventory.

Packgin for Cliet Immediately prior to shipping the wires to the field, the tubes
containing 30 wires are removed from inventory and the wires are repackaged under
an inert atmosphere in individual tubes. Ten percent of the repackaged tubes
contain two wires and are called "duplicates." The collectors are packaged by double
bagging in Ziploc bags in an inert atmosphere. These bags are then placed in
inventory in a temperature-controlled room.

W0039213B.APP 6853-12
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Quality Control and Quality Assurance. Prior to releasing stocked wires for a field
survey, two single wires from each lot are checked for cleanliness and collecting
potential. This QA/QC phase measures and documents collector preparedness when
leaving the laboratory. One of these wires is analyzed without exposure in order to
demonstrate that the lot is clean, and the other wire is exposed to hexane vapor for
2 seconds and then analyzed in order to verify that the charcoal is highly adsorptive.
The duplicates are used when the wires return from the field. These wires help
determine the required machine sensitivity and act as a measure of reproducibility.

usto~dy.DDocument. A "custody document" accompanies each group of collectors
leaving the laboratory and remains with the group until the collectors have been
exposed, analyzed, and are disposed of.

B.1.2 Field Operations

Locating Sample Sites. Sample placement sites, usually predetermined on an
accepted survey proposal, are located from a nearby, surveyable landmark using a
compass and pacing or some other measuring device (e.g., pacing wheel, hip chain,
or tape measure). A transit may be used for more accurate placement, but such
accuracy is seldom required.

so n Once a sample site has been established, a hole is cored to a depth of
1 to 3 feet, depending on the soil nature (sample placement depth is held constant
for a given survey). This is accomplished using a variety of tools depending on the
nature of the material to be cored. The holes should be vertical and as free from
debris as possible. When the sampling is performed in areas covered by asphalt or
concrete, a generator-powered rotary hammer drill with a carbide-tipped bit is used
to drill a 1½-inch-diameter -ovi :n the cover. A hand auger is used to remove the
cuttings and road base from - hole, and then to extend and deepen the hole for
collector placement.

Collector Plac t.Immediately after the hole is cored, a collector tube is
removed from the Ziploc bag and the bag is resealed. The cap is then removed from
the tube, and the tube is placed vertically, open end down, into the hole. The hole
is then backfilled with the soil core which was removed. The cap is placed in a dean
Ziploc bag and stored until collector retrieval. Collectors placed under asphalt or
concrete are treated the same as those in uncovered soil, except for modifications to
permit easy retrieval and to avoid potential downhole contamination from surface
cuttings. To allow retrieval of these collectors, a piece of galvanized wire is twisted
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around the neck of the tube and run to the surface so that the sample may be
recovered by pulling the wire. Once the collector is placed in the hole, sterile sand
is used to backfill the hole to a point well over the top of the sample. An aluminum
plug is then placed near the top of the hole, and the remainder of the hole is filled
with the sterile sand.

Site Each site is flagged using pin flags or ribbon flagging, and the site
location is marked and numbered on a base map. A field notebook is used to record
the date, collector number, site location description, soil type, and general
observations.

Eposure Time. Time calibration collectors are included as part of every survey.
These are QA collectors used to monitor sample loading during the survey. These
collectors are placed in an area of known or suspected contamination, and sets are
retrieved and analyzed at intervals to indicate the appropriate residence time for
survey samples. Separate "travel blank" collectors are also included as a QC measure
in every survey. These collectors are buried along with the survey collectors, but the
tubes are never opened. These control collectors monitor for contamination during
transport or placement.

Collector Retrieva!. The collectors are retrieved when the time calibration collectors
reveal that there has been sufficient loading of gases on the charcoal absorbent. In
the field, the soil is removed until the tube is exposed. A cap is taken from the
sealed Ziploc bag. The Teflon seal is checked to make sure it is seated inside the
cap. The culture tube is removed from the hole and any dirt that is on the threads
of the tube is wiped off with a clean cloth. In the event the tube is broken or
cracked, the collector wire is transferred to a new tube using forceps. The tube is
capped and sealed. All flagging material is retrieved.

CollectorNumbering, Each tube is immediately numbered according to the scheme
established in the field notes and on the base map. The collector number is written
on adhesive labels which are applied to the tube cap. No two sites may have the
same number.

Collector Shinment Once the collectors have been retrieved, they are sealed in
double Ziploc bags, wrapped, and then padded with bubble packing. Material such
as Styrofoam peanuts or newsprint can introduce possible contaminants to the
collectors and should not be used for packaging. The collectors, field notes, base
map, and chain-of-custody document are either hand-carried back to NERI's
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analytical laboratories in Lakewood, Colorado, or are shipped by overnight carrier
service.

B.31 Collector Analysis

Nuhmbing Cbeck. Upon receipt of the collectors, the number on each tube is
recorded and any missing or duplicated numbers are noted. A missing number
generally indicates that the collector could not be retrieved. Samples with identical
numbers generally cannot be used unless their true site location can be established.

Instrmuentation. Thermal desorption is accomplished using a Fisher radio frequency
power supply and a Curie point pyrolyzer designed by NERI and Extrel. The mass
spectrometer used is an Extrel SpectrEL quadruple mass spectrometer. A few Petrex
wire samples contained several compounds. NERI desorbed some of the duplicate
backup wires by another technique using pyrolysis/GC/MS. This technique enabled
detection of many more compounds at very low detection limits. Using this method
on a number of wires, the presence of carbon tetrachloride was confirmed. In
addition, several other compounds were identified as present in certain areas,
including dichlorobenzene, hexachloroethane, nitrobenzene, nitrotoluene,
dinitrotoluenes, dinitrophenol, dinitrobenzene, trinitrotoluene, and
hexachlorobenzene. The analysis is controlled and recorded by DEC PDP 11/23
microcomputer. Following the analysis, all data are collected and archived on a PDP
11/73 microcomputer. Data for all active jobs are stored on both of the PDP 11
computers, as well as on magnetic tape. Data for all completed jobs are stored on
magnetic tape in perpetuity.

Cailbran Mass assignment, sensitivity, and resolution are manually adjusted usi
a Perfluorotributylamine (PFTBA) standard. Following tuning, the spectrum of
PFTBA is collected under computer control and the digital spectrum is compared to
the known spectrum of PFTBA with respect to sensitivity, response linearity, and
mass assignment If more than three of the measured peaks deviate from the
published values by greater than 0.1 amu, or if any single peak deviates by greater
than 02 amu, the instrument is tuned again.
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Instrument Parameters. The instrument is operated with the following parameters.

Vacuum < 3x10"6 torr
Ionization Energy 70.0 eV
Ionization Current 12.0 wA
Desorption Time 5.0 sec
Desorption Temperature 3580C
Number of Scans/Sample 30
Scan Rate 1,250 amu/sec

Mass Spectrometer Analysis and OA/OC. Each collector wire is analyzed in random
order. The entire group of survey collectors are analyzed as one run without
interruption from other surveys.

The organic gases adsorbed on the carbon are thermally desorbed from the carbon,
separated according to ion mass, counted, and a mass spectrum of masses from 15
to 240 is obtained.. Periodic (approximately every 20 samples) machine background analyses are
performed as a QC measure to assure minimal influence from internal
communication. If there are peaks that are not related to atmospheric gases, the
supervisor is notified and the mass spectrometer is shut down and cleaned as
necessary.

A written sample number record is kept during the analysis to prevent accidental
cross-numbering& The mass spectrometer control program prompts the operator with
a warning if a sample number is entered that has already been used. The operator
then checks the current number, along with the disk storage location of the
previously entered number, to identify the true numbering situation.

.P= ig. The raw data file generated by the sample analysis is labeled for
storage under a unique file name.

Detection Limits. The sensitivity of the Petrex method can be estimated by making
the assumption that there is free soil gas to be sampled continuously in the vadose
zone. We have determined by the spiking of Petrex wires that we have the following
mass spectrometric system detection limits.
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APPROXIMATE FIELD
TYlICAL CHWLRMNATED SOLVENTS PLTMEX WIRE (25 DAYS)

Tetrachioroethylene 10 ng 15 ppt

Terchloroethylene 10 ng 15 ppt

trans-1,2-Dichlorethylene 50 ng 60 ppt

Dichloromethane 25 ng 60 ppt

Trichloromethane 10 ng 30 ppt

Tetrachloromethane 20 ng 30 ppt

Vinyl Chloride 50 ng 200 ppt

ng = nanograms; ppt = parts per trillion

Because we put the entire wire into the mass spectrometer, 99 percent of the
passively adsorbed compounds end up in the quadrapole for detection. If we assume
a sampling rate of the Petrex collector to be appromately 10 cubic centimeters per
minute, we can calculate the approximate field (25 days) sensitivity.

The working range of the methodology relates somewhat to the performance of the
mass spectrometer and the linear range of the detector system. When dealing with
individual ions, we have a W ion count working range and a saturation value of
approximately 2.4x10s. We can correct target ions for saturation in clusters by using
adjacent ratios to extend the target ion above the 2.4x10 saturation range.
Generally, uncertainties in these mass spectrometric measurement and detection
issues are not a major contributor to the mapping of ion flux or our interpretation
of compound anomalies. The typical flux or ion count range for soil gas
concentration is 10 to 5,000 ng on wire adsorption or 10 ppt to 2.4 parts per billion
(ppb) for an average 25-day survey.

If you review our calibration procedure, you will see that much emphasis is put on
FC43 tuning ratios. We assure reference tuning ratios which are equivalent to what
is recommended for USEPA work. Representative duplicate wires are used to
establish an initial working range for a set of target compounds. Then, those
conditions are held constant throughout the run.
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B.1.4 Data Interpretation and Presentation

Ma Generatip . The sample location maps are created by placing the field base
map on a digitizing board and entering each site as an X-Y coordinate relative to
some surveyable feature at the site. The relative ion counts for each compound can
then be plotted at the sample locations. Cultural and topographic features can also
be digitized onto the map as reference points.

Compound Identification. The mass spectrum that is drawn for each sample is
compared to a library of mass spectra derived from known VOCs. Several thousand
pure compound spectra have been developed by the Bureau of Standards and are
available for spectra comparison. NERI has also developed its own library of spectra
through headspace analysis of pure compounds using the Petrex wires. Once a
compound has been identified in this manner, the ion current or "flux" for this
compound is defined as the total ion current for the "parent peak" of that compound.

Relative Flux Determination. The process of determining ion currents (relative
intensities) of indicator peaks is computerized. All ion current data are extracted
from the original data file and are processed for identification.

The relative ion current intensity (relative intensities) of the gases that are desorbed
from the collectors are matched with sample locations on a map of the survey area.
These relative intensities are useful for inferring the areal extent of contamination
and relative differences in the concentrations of the compounds in the soil or
groundwater. This can aid in determining the direction of source areas or direction
of movement of contamination.

These surface collections and analyses cannot be used to determine the depth to the
source contaminants or the precise concentration at depth. Because compounds can
be differentiated by their spectra, analyses from the carbon collectors can be used to
help differentiate multiple compounds and multiple source areas within a single
survey.

Data nterpretation. Once the relative intensities for the compound in question are
mapped, the data can be contoured to reveal those areas with "hot spots" and the
orientation of plume migration. All other available data, such as geologic setting,
soil types, groundwater conditions, type of contaminant, site history, and other factors
are taken into account as the interpreter draws conclusions. One conclusion may be
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that not enough data are available, and a follow-up survey may be recommended to
further clarify the interpretation.

Data Presentation. Once the data has been compiled, interpreted, and mapped, a
report describing the Petrex technology, the survey design and results, interpretations,
conclusions, and recommendations is produced for the client's use. Also, the maps
are printed which display compounds of the client's specifications. These reports and
maps are for the client's use only, and no report or map is released to anyone else
without prior written consent of the client. This confidentiality policy is never
breached.

B.1.5 Interpretation of Petrex Maps

As previously stated, the relative intensities for any compound at one sample location
can only be compared to another location within the same survey for the same
compound. Relative intensities of different compounds cannot be compared to each
other. Also, the relative intensities of one survey cannot be compared to the relative
intensities of any other survey, even between two surveys at different times of the
year over the same site. Since the data are non-quantitative, only the flux patterns
of a survey or the relative difference between flux values of two samples from the
same survey should be considered during interpretation. However, the same "hot
spots" and plumes should contour in the same place over multiple surveys at a given
site, allowing for migration.

B.2 RESULTS

The results of the soil vapor, survey are presented in the following figures.
Figures B-1 through B-4 illustrate areas of elevated relative flux concentrations for
various hydrocarbons and chlorinated hydrocarbons in the Propellant and Deterrent
Burning Grounds. Figures B-5 through B-12 present the relative ion counts at each
sample location for the specific compound being evaluated. The ion counts were
generated through analyses of mass spectra data generated for each sample.
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APPENDIX C

APPENDIX C: SURFACE GEOPHYSICAL SURVEY

C.I TECHNIQUES

Terrain conductivity (TC) measurements, ground-penetrating radar (GPR), and
magnetometer profiling were performed at Badger Army Ammunition Plant. These
techniques are described in the following subsections.

C.1.1 Terrain Conductivity Measurements

C.1.I.1 General. TC surveys, also referred to as electro-magnetic induction (EMI) surveys,
have traditionally been used in mineral exploration for tracing conductive ore bodies (i.e.,
massive sulfides). More recently, conductivity surveys have been widely used for tracing
conductive contaminant plumes in groundwater. Leachate from municipal landfills tends
to be much more conductive than naturally occurring groundwater. Accordingly, the shape,
extent, and relative impact of a plume can be studied with TC surveys. Such surveys have. also been successfully used in studying some organic contamination in soil and groundwater
since the conductivity of most organic chemicals is much lower than naturally-occurring soils
and groundwater.

C.1.1.2 Data Acquisition. Data generated during field surveys were stored in a numerical
data logger and were recorded on log books in the field. Since the instrument never comes
in cc,-Zact with the ground, data acquisition is more rapid than conventional, galvanic, earth
resistivity surveys. However, quantification of condzic ity data to yield a layered-earth
solution is more difficult than with conventional earth -istivity.

The EM-31 DL utilized at BAAP is a widely used TC meter manufactured by Geonics, Ltd.,
in Mississauga, Ontario. This instrument, which has proven to be rapid-reconnaissance
exploration tool, is used to assess the conductivity values for soil and rock materials.

C.1.I.3 Principles. The instrumentation for TC surveys consists of a transmitter and
receiver which operates in the following manner. The transmitter is energized by an
alternating current producing a magnetic field, designated as the primary field, Hp. This
artificial magnetic field induces small electric currents to flow in the earth which, in turn,
produce a secondary magnetic field, Hs. This secondary magnetic field is complexly related
to the transmitter/receiver separation distance and to the operating frequency of the
transmitter, both of which are selected by the operator. The ratio of the secondary magnetic
field to the primary magnetic field (Hs/Hp), under conditions fulfilled in the field, is linearly

. WOO39213C.APP 6853-12
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proportional to the TC. This ratio is measured by the receiver and converted into
conductivity values in units of millimhos per meter.

C1.1A.4 Interpretation. Although it is difficult to define the thicknesses and "true"
conductivity of individual subsurface layers, the instrument precisely measures the "apparent"
conductivity of a volume of underlying earth materials. The apparent conductivity is
comprised of the sum of the contributions from each layer that is "sampled" by the
transmitter-receiver array. The volume (and therefore the depth) of earth materials
sampled increases with increasing separation between the transmitter and receiver. This
separation is fixed at 3 meters with the EM-31.

The instrument can be used in either the horizontal dipole or vertical dipole mode.
Selection of the operational dipole mode depends on the depth of sampling desired, and the
desired sensitivity of the instrument to materials at various depths, relative to the
transmitter-receiver coil separation. Table C-1 shows the relationship of the vertical and
horizontal dipole modes and coil separation to the effective depth of exploration.

The relative response of the instrument to materials at various depths can be estimated by
examining Figure C-I, which shows a comparison of the relative responses for vertical and
horizontal dipoles. The vertical axis describes the relative contribution to the secondary
magnetic field, arising from a thin layer at a given depth, z. The horizontal axis shows how
this response varies as a function of the ratio z/,), where z is the depth of the thin layer
described previously and s is the transmitter/receiver separation.

Figure C-I demonstrates that in the vertical dipole mode, the contribution to the secondary
magnetic field from near-surface materials is very small but reaches a maximum at a depth
z of approximately 40 percent of s. The contribution is significant, although diminished, at
a depth of 150 percent of s. This depth represents the effective depth of exploration in the
vertical dipole mode (see Table C-i).

In the horizontal dipole mode, the contribution to the secondary magnetic field arising from
near-surface materials, is a maximum and decreases with increased depth. The contribution
is also significant at a depth of about 75 percent ofs. This depth represents the effective
depth of exploration in the horizontal dipole mode (see Table C-i). The location and
results of TC surveys at the Deterrent Burning Ground and Landfill 1 are discussed in
Section 6.1.

W0921OC.APP C-2 653-12
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NOTE: "Ov(z)" is the relative contribution to the secondary
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"z" is the depth of the thin layer (dz) divided by the
Intercoil spacing between transmitter and receiver.
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C.1.2 Ground Penetrating Radar Profiling

C.1.2.1 Introduction. The GPR technique uses high frequency radio waves to determine
the presence of subsurface objects and structures. Energy is radiated downward into the
subsurface from an antenna which is pulled slowly across the ground at speeds varying from
about 0.25 to 5 mph, depending upon the amount of detail desired and the nature of the
target. The radio wave energy is reflected from surfaces where there is a contrast in the
electrical properties of subsurface materials. These surfaces may be naturally-occurring
geologic horizons (soil layers, changes in moisture content, voids and fractures in bedrock)
or manmade (buried utilities, tanks, drums, etc.). The reflected energy is processed and
displayed as a continuous strip chart recording of distance versus time (where time can be
thought of as proportional to depth).

The depth of penetration of a GPR system is highly site-specific, and depends, among other
factors, on (1) the soil types at the site (clean sands are best), (2) moisture conditions (dry
is best), and (3) the frequency of the antenna (the lower the frequency, the deeper the
penetration, and the less the resolution capability).B Typical applications for GPR include delineating the boundaries of buried hazardous waste
materials and the perimeters of abandoned landfills; finding steel reinforcement bars and
voids in concrete structures; recording the depth of geological interfaces, bedrock, and coal
seams; locating and mapping buried utilities; bottom and shallow subbottom profiling on
lakes; and determining glacial ice stratification and thickness.

C.1.2.2 Principles. The radar system consists of a control unit, an antenna assembly
(transmitter/receiver), and a recording device for analog field recordings. A tape recording
unit may also be present for further data processing after field activities are completed. The
antenna transmits electromagnetic (EM) pulses of short duration into the ground. The
pulses are reflected from geologic or man-made surfaces and are picked up by the receiver
which transmits the signals to the control unit for processing and analog display. Shallow
objects appear near the top of the strip chart recording (less time elapsed between the
outgoing pulse and the return of reflected energy), whereas deeper objects appear further
down the recording (more time elapsed).

The time required for the EM pulse to traverse the path down to and _ack from the
reflecting medium is measured in nanoseconds (ns), where 1 ns equals lxlO seconds. The
two-way travel time is proportional to the burial depth of the reflecting medium and is
dependent upon the dielectric properties of the medium through which the EM pulse

. 0392I3CAM 6853-12
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travels. The dielectric properties of a medium are related to the moisture content and
composition of a material.

Figure C-2 depicts the relationship between a single EM pulse generated by the controller
and the resulting strip chart recording which would result from many such EM pulses (by
permission of GSSI, Inc.). Figures C-3 and C-4 illustrate various features as they would
appear on a GPR recording.

The propagation velocity of the EM pulse is determined by the relative dielectric
permittivity (er) of the material through which the pulse travels. The er is a measure of the
degree to which a medium can resist the flow of the EM pulse: the higher the er, the lower
the resistance to flow, and vice versa. For most earth materials and rocks, the er does not
exceed 10 and is always greater than 1, the value for a vacuum. Table C-2 gives typical
permittivity values for commonly encountered materials. The er is related to the
propagation velocity by the formula

(1) er = (c/Vm)2 ,

where "c" is the propagation velocity in free space (3x10s meters per second or
approximately 1 foot per ns), and Vm is the propagation velocity through a material.
It follows that er°'5 = c/Vm or 1/Vm = [erO°S]/c. Since c 1 ft/ns, then

(2) 1/Vm er°'5,

where units are in ns/ft (one-way travel time).

Formula (2) gives a method for estimating the propagation velocity for a medium (and
therefore the depth to a reflecting horizon) if the soil conditions are known. If they are
unknown or their properties cannot be estimated accurately enough, a reflector of known
depth can often be used to calibrate the GPR recordings to site conditions.

C.1.3 Magnetometer Survey

C.1.3.1 Introduction. The magnetometer survey is a versatile, relatively inexpensive,
geophysical exploration technique. The focus of national attention on the hazardous waste
problem has prompted the routine use of magnetometers for locating repositories of buried
(drummed) wastes. Locating and quantifying these materials is essential to any remediation
effort, and magnetometer surveys can provide an extra measure of safety to those personnel
involved in the clean-up activities.

W0039213CAP 6853-12
C-6



SML -MUTD

10icVo TPmOLD H~ONTZAZL TRAVEL

-"*TRANSMffTM PULlSE 0

-* - SURFACE. P

III I

(A) SKETC OF A BSPSIL (5) EXML OF PROFILE tdFORMATMO
PULSE AND ALCTIOM AS OPLAYVED BY TME GRAPHIC RECORQER

AS unBY THE RECIVIR

FIGURE C-2
TYPICAL GPR SYSTEM DATA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT



4J jILL

LU)_

as
0. C

%woo

0It

LUo

I--



~.1°

._p.. . .. -...1'' GAS

RMDAL INESIATO

i STOR

WAMEN

IWO,

loww

FIGURE C-4
GPR PROFILE - BURIED UTILITIES

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

maitC.9 AM UIewhamI..hI ServImso hic.



TA".E C-2
APPROXIMATE VHF ELECTROMAGaNETIC PROPERTIES

OF VARIOUS MATERIALS*

REMEDIAL INVESTIGATION
BADaER ARMY AMwMNITION PLANT

MA TTAL REATIVE DM.cErWc PMf'TrlrY PULSE VEocrry (NS/FT)

air 1 1

freshwater 81 9

seawater 81 9

sand (dty) 4-6 2-2.4

sand (saturated) 30 5.5

silt (saturated) 10 3.1

clay (saturated) 8-12 2.8-3.3

average dirt 16 4.0

dqy sandy coastal land 10 3.1

marshy forested fiatland 12 3.5

rich agricultuual land 15 3.9

pastoral land, hilly, forested 13 3.6

freshwater ice 4 2.0

permafrost 4-8 2.0-2.9

granite (diy) 5 2.2

limestone 7-9 2.6

concrete 6.4 2.5

asphalt 3-5 1.7-2.5

Modfled from Geophysical Survey Systems, Inc.
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C.1.3.2 Principles. At BAAP a "proton precession" type magnetometer was employed. This
device utilizes the precession of spinning protons of hydrogen atoms in a sample of
hydrogen-rich fluid (e.g., kerosene, alcohol, or water) to measure the total magnetic field
intensity. Protons spinning in an atomic nucleus behave like tiny magnetic dipoles which
can be aligned (polarized) by an external magnetic field. The protons are initially aligned
parallel to the earth's field. A second, much stronger magnetic field is produced
approximately perpendicular to the earth's field by introducing electric current through a
coil of wire. The protons become temporarily aligned with this stronger field. When this
stronger field is removed, the protons tend to realign themselves with the earth's field,
causing them to precess about this direction at a frequency of approximately 2,000 Hz. The
precessing protons will generate a small electric signal in the same coil used to polarize
them with a frequency proportional to the total magnetic field intensity and independent of
the coil orientation. By measuring the signal frequency, one can obtain the absolute value
of the total earth's field intensity to an accuracy of 1 gamma or better. The total magnetic
field value measured by the proton precession magnetometer is the net vector sum of the
ambient earth's field and any local induced and/or remanent (permanent) perturbations.

* C-1.3.3 Interpretation. For typical manmade iron or steel objects, the approximate depth
of burial and the amount of metal that produces an observed magnetic perturbation (or
anomaly) may be quantified. The size of the anomaly (T) can be expressed as:

T = M/rn

where "M" is the magnetic moment of the source "r" is the depth to the source, and "n" is
a measure of the rate of decay with distance (n = 3 for a dipole source and 2 for a
monopole source).

Assuming a dipole source, the weight of a metal object (in pounds) can be expressed by the
following relation:

Weight = (T*r3)/M

where "M" is the magnetic moment per pound of iron and varies from approximately 175
to 1750, "r" is the depth in feet (below the sensor), and 'T' is the anomaly amplitude in
gammas.

The depth, "r", of a magnetic source can be estimated by a number of techniques, but
perhaps the simplest is by the "half-width" rule. This states that for simple anomaly sources,
the depth to the center of the anomaly is equal to the "half-width" of the anomaly. The half-

WOOM213CAPP 6853-12
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width is the horizontal distance between the maximum value of the anomaly and the point
at which the value is half the maximum value (Figure C-5).

A further refinement in magnetic studies is permitted with the addition of vertical gradient
measurements. This involves the simultaneous acquisition by two sensors of two values of
the total field. The sensors are mounted on a staff that is held vertically during a
measurement. A known distance (commonly half or 1 meter) separates the sensors on the
staff. The vertical gradient value is derived by obtaining the difference between the total
field values of the lower and upper sensors divided by the distance between them. Vertical
gradient measurements tend to be more sensitive to the presence of near-surface metal
objects than total field values alone.

There are commercially available magnetometers that record field data in an internal
memory, which can be "dumped" at the completion of field activities onto a personal
computer. These instruments can record the total field value, the vertical gradient, the time
and date of the measurement, and the station location (input by the user), as well as a
number of parameters that permit an evaluation of data quality. When vertical gradient
measurements are the primary focus of a survey, the diurnal variation is inconsequential,
because any variation affects the two sensors on the magnetometer sensor staff equally.

C.2 RESULTS

The results of the TC, GPR, and magnetometer surveys conducted at Landfill 1, the
Deterrent Burning Ground, and the 1949 Pit are presented in this section.

C.2.1 Landfill 1

A geophysical survey, consisting of both TC measurements and GPR profiling, was
conducted at Landfill 1. The purpose for this work was to accurately define the boundaries
of the landfill. A 100- by 100-foot survey grid was established prior to the start of field work
to serve as lateral control for the measurements to follow. Jordan accomplished this with
a compass and fiberglass tape and tied the survey grid into landmarks, where possible.

A Geonics EM-31DL Terrain Conductivity Meter was used for the TC survey.
Measurement stations were established every 20 feet within the survey area, and all stations
were referenced to the 100- by 100-foot grid. Measurements were recorded on a digital data
logger, and included both the quadrature- phase and in-phase components of the induced
magnetic field. The quadrature- phase component gives the TC value in millimhos per

W0OM9213C.APP 6853-12



DEPTH CALCULATION/ METAL QUANTITY
FOR TOTAL FIELD MEASUREMENTS:
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where Mfps is the magnetic moment per pound of iron and "r" is the
distance between the magnetometer sensor and the object (the depth of

burial) "z* is equal to "r" minus the height of the sensor above the ground.

DEPTH CALCULATION FOR GRADIOMETER MEASUREMENTS

- nT

dT

where "n" is the "falloff" factor and generally varies from I to 2, depending
on the magnetic source) "r" is the separation between the midpoint
between the two sensorc and the object.

FIGURE C-5
MAGNETOMETER DATA INTERPRETATION
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meter. The in-phase component, used primarily for calibration purposes on the EM-3 1, is
significantly more sensitive to metallic objects and, hence, is useful for looking for buried
metallic objects, such as tanks and drums. Data from the in-phase component may be
thought of as being equivalent to a metal detector survey.

A GSSI SIR System III GPR system with 500 MHz antenna was used for the GPR survey.
GPR traverses were make at 10-foot intervals in three separate areas within Landfill 1.

The results of the TC and GPR surveys are presented as Figures C-6 through C-8.
Figure C-6 presents the TC quadrature-phase contours (ground conductivity). Figure C-7
portrays the TC in-phase contours (sensitive to metallic objects). Figure C-8 presents the
landfill perimeter as mapped by these survey results (including the GPR results).

The only significant anomaly on Figure C-8 is an east-west-oriented elliptically-shaped TC
"high" in the central portion of the study area (labeled TC-H3). TC-H3 is undoubtedly
caused by the presence of metallic refuse and the production of electrically conductive
leachate by infiltration of surface water runoff.

GPR traverses were located as indicated on Figure C-8. The transition across the boundary
separating natural sediments from the refuse disposed in the landfill is characterized by
strong, shallow reflections typical of landfills (Refuse typically retains moisture which
generates electrically conductive leachate, producing a large contrast in the electrical
properties of subsurface materials). The landfill boundary mapped during the field survey
is indicated on Figure C-8. There is a striking similarity between the boundary mapped by
GPR and the TC contours presented in Figure C-6 (the 8 millimho per meter contour has
been superimposed onto Figure C-8 for illustrative purposes.

C.2.2 Deterrent Burning Ground

The purpose for geophysical surveys at the Deterrent Burning Ground was to locate former
pits in which the burning of deterrent took place. Field methodology and instrumentation
for the surveys were discussed in Section C.2.1. Information derived from these field
activities was used for planning the locations for explorations, including both monitoring
wells and test pits.

The results of the geophysical surveys at the Deterrent Burning Ground are presented in
Figures C-9 through C-11. Figure C-9 presents the TC quadrature- phase contours (ground
conductivity). Figure C-10 portrays the TC in-phase contours (more sensitive to the

WOOO313CAPP 6853-12C-14
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"presence of metallic objects). Figure C- I1 summarizes the subsurface features which were
mapped (including the GPR results).

GPR measurements were made in the Deterrent Burning Ground in those portions of the
site where historical records and aerial photographs revealed pit locations where burning
activities took place. GPR traverses were made at 10-foot intervals in these locations.
Figure C-11 shows the locations of the traverses made in three separate areas within the
Deterrent Burning Ground.

Two ground conductivity anomalies are evident on Figure C-9 in the northwest and
northeast portions of the site (these are also shown on the summary map, Figure C-11).
The negative anomalies on Figure C-10 (labeled TC-N) are probably caused by metallic
debris either at the surface or buried close to the surface.

The most prominent anomaly on the summary map, Figure C-11, is a broad TC "high" in the
northwest portion of the study area. This feature is labeled TC-H1. Site records indicate
that the high ground west of TC-H1 was excavated and subsequently backfilled with refuse.. It is probable that TC-H1 is an anomaly created by the generation of electrically conductive
leachate in groundwater. A second, less pronounced TC high is located in the northeastern
portion of the study area (labeled TC-H2). This anomaly is possibly related to the old
deterrent burning pit, but it is diffuse and thus not useful for locating test pits or borings.

GPR traverses were made in the northwestern corner and along the eastern flank of the
Deterrent Burning Ground (Figure C-11). Four anomalous zones were mapped (GPR-1,
GPR-2, GPR-3, and GPR-4). Anomalies GPR-1 and GPR-2 are similar in that they are
characterized by a distinct lack of reflections from subsurface strata. The reason for this is
not known, but could be related to past site activities. Anomalies GPR-3 and GPR4 are
also similar to one another: they are characterized by shallow, moderate to strong
reflections common in landfills. Refuse typically retains moisture which generates electrically
conductive leachate, producing a large contrast in the electrical properties of subsurface
materials.

C.2.3 1949 Pit

A geophysical survey consisting of both magnetometer and GPR surveys was conducted at
the 1949 Pit at the Propellant Burning Ground. Prior to any magnetic measurements or
GPR profiling, a 260-by-600 foot survey area with a 20 foot grid spacing was established
using pin-flags, a compass, and a 100 foot tape. The survey grid was tied to the asphalt road
bordering the eastern edge of the study area (Figure C-12). Grid points along the edge of

W0039213C.A?? 6853-12
C-21



228

LIE40mo6g27

*.. .....

LNEFiUR C-ismm27

LOCATION OF GEOPHYSICAL SURVEY

SCALE 34 FEJT 1 949-PIT
REMEDIAL INVESTIGATION

0 3 mC-22 BADGER ARMY AMMUNITION PLANT
am__ £35h nbmm-metd@ -fe~vm h,



APPENDIX C

the road (Line 000) were marked accordingly at 50 foot intervals with orange spray paint.
', Twenty foot intervals were marked on the road bordering the northern portion of the study

area.

The geophysical investigation consisted of two surveys. Magnetometer and GPR surveys
were used in conjunction with one another to help confirm the presence and location of
buried metallic objects and the presence of former excavations. Magnetometer data aids
in the detection of buried ferrous materials while GPR data helps to define the edges of
excavations and can also detect the presence of metallic objects. Analysis of historical
records and aerial photographs of the site from 1947 up to the present strongly suggested
that the 1949 Pit Area of the Propellant Burning Ground may be an area where significant
amounts of buried ferrous materials exist. A brief description of each survey follows.

For the magnetometer survey, an EDA Instruments Omni Plus Vertical Gradiometer was
utilized for data acquisition. A total of 434 magnetic station measurements were taken
within the pre-established 260 by 600 foot grid. Additionally, a magnetic base station was
established to monitor diurnal variations in the earth's magnetic field. Base station readings

* (Table C-3) were taken approximately once per hour during the course of the magnetometer
survey. Base station values fall within the range of expected diurnal variation.

All magnetic data were recorded in the instrument's internal data logger and down-loaded
to a personal computer at the conclusion of each field day. These data were compiled and
contoured using various computer applications software. Data evaluation was conducted in
the field both during the survey and after initial computer processing.

Results from the magnetometer survey are presented in the form of vertical gradient
contours (Figure C-13). Superimposed are surficial metallic objects encountered during the
survey. Surface metallic debris consisted primarily of crushed powder drums, fence cable,
and electrical cable. Based on the magnetic signature characterizing the site in Figure C-13,
the site was divided into two areas. Area 1 contains significant amounts of buried ferrous
materials. Area 2, on the other hand, is unlikely to contain any large quantities of buried
ferrous materials. A discussion of both areas follows.

Arela. Figure C-13 illustrates the magnetic signature of the 1949 Pit. The area showing
the greatest concentration of magnetic anomalies was designated as Area 1. The magnetic
signature of Area 1 is indicative of significant amounts of ferrous materials buried
throughout this portion of the study area. These magnetic anomalies are found within a 500

W0o9•213C.AP 6853-12
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TABLE C-3
BASE STATION VALUES

MAGNETOMETER SURVEY
AUGUST 21-22, 1990

FIuuuDAL INVESflGATiO0N

BADGER ARMY AwmmoN PLANT

DATE TME TFV'

08/21 17:54 57318.5

08/21 18:19 57289.6

08/22 07:47 57152.8

08/22 08:47 57168.9

08/22 09:17 57166.5

08/22 10:42 57165.6

08/22 11:34 57159.5

Noun:

Total (magnetic) field value, in gammas.

C-24



0 100 200 0
a 00 600 1

0( ) LEGEND

AREA 2. GRID POINTS

6 6 (~)VERTIC-AL GRADIENT
CONTOURS

CONTOUR INTERVAL

400 400

000-a-

I-

I-.

100 . .. i "• - 100

2 o

FIGURE C- 13
.. •MAGNETOMETER

__PROFILE001020 0 1949-PIT
N 1B 0 F200 REMEDIAL INVESTIGATION

NUMBER, 20 FOOT INTERVALS BADGER ARMY AMMUNITION PLANT
6153-12 C-25 AMEN o sid.--



APPENDIX C

foot long by 80 to 100 foot wide corridor trending roughly north-south through the study
area.

Anomalies displaying the highest relative amplitudes are located in the northern portion of
Area 1. These anomalies encompass a roughly 80 by 120 foot area centered about the
Line 160, Position 420. Anomalies in this portion of Area 1 are coincident with the location
of what appears to be an asymmetrically-shaped burning ground pit (characterized by a dark
area haloed by a light photo-toned area) in 1949 aerial photographs of the site. Anomalies
at this location also correspond to the location of a prominent radar anomaly (RA-1) found
approximately 2 to 3 feet below ground surface (bgs).

Other magnetic anomalies detected throughout Area 1 correspond to ground scar and the
location of past landfllling activities observed in aerial photographs. The relative amplitudes
of magnetic anomalies found throughout the central and southern portions of Area 1 are
also indicative of significant amounts of buried ferrous materials.

The remainder of the site (Area 2) appears to have no significant magnetic anomalies.
Even, though portions of the area were found to have a steel cable fence, crushed powder
drums, and steel/aluminum electrical cable on the surface, these metals did not appear to
have an adverse effect on the resolution of buried metallic objects. Therefore, based on
these data and field observations, magnetic anomalies detected in this area are interpreted
to be a result of surficial metallic objects.

For the GPR survey a GSSI SIR System III GPR unit with a 500 MHz antenna was used
for profiling within the pre-established 260 by 600 foot grid. Based on magnetometer survey
results, GPR profiles were made perpendicular to the long axis of the area defined by the
magnetometer survey (Figure C-13). A total of 26 GPR traverses were made in a roughly
120 by 500 foot area. Analog strip chart recordings were analyzed and interpreted in the
field.

Based on the results of the magnetometer survey, Area 1 was chosen for further study using
GPR. A total of seven radar anomalies or anomalous areas (labeled as RA-#) were
identified and are outlined in Figure C-14. Table C-4 provides a listing of each identified
anomaly; its observed characteristics and relationship to magnetic anomalies. RA-1 is the
strongest reflector (2 to 3 feet bgs) encountered during the GPR survey and corresponds
directly to the area where the largest magnetic anomalies are observed. The signature of
this anomaly is consistent with a significant amount of buried ferrous materials and may be
indicative of a large tank or buried drums and/or other metallic objects. Other shallow
anomalies displaying strong reflective characteristics include RA-3, 4, 6, and 7. The

WOOM923CAPP 6853-12
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TABLE C-4
GROUND-PENETRATING RADAR ANOMALY CHARAcTERISTIcs

REMEDIAL INVESTIGATION
BAD=ER ARMY AMMuNmoN PLANT

RAA CORRESPONDENCE To CHARAcrTEIsncs OF
ANOMALY MAN'ETic ANOMALY ANouES/ANomLous AREAS INTERP.ETA'noN

RA-1 Yes Strong, narrow (< 10 fL), Possible buried drum area
continuous reflector, 2-3 feet and/or high concentration of
bgs various metallic objects

RA-2 Yes Relatively weak, broad (20-80 Trench/pit area with
ft.) discontinuous reflectors, moderate concentrations of
extending 3-5 feet bgs various metallic objects

RA-3 Yes Strong, relatively broad (< 30 Trench/pit area containing
ft.) continuous reflector, high concentrations of
extending 1-3 feet bgs various metallic objects

RA-4 Yes Strong, fairly narrow (<20 ft.) Trench/pit area containing
continuous reflectors, 1-2 feet high concentrations of
bgs various metallic objects

RA-5 Yes Moderately strong, broad (60 ft.) Trencn/pit area containing
discontinuous reflectors, high concentrations of
extending 3-5 feet bgs various metallic objects

RA-6 NO Strong, narrow (< 10 ft.) May correspond to area of
continuous reflector, 1-2 feet concrete at surface
bgs

RA-7 Yes Strong, narrow (. 10) Corresponds to area of
continuous reflector, 1-2 feet concrete with wire mesh at
bgs surface
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APPENDIX C

signature of these anomalies is indicative of buried concrete with wire mesh or rebar. This
observation is consistent with the surficial presence of these materials in the vicinity of
RA-7.

The remaining anomalous areas, RA-2 and RA-5 (3 to 5 + feet deep), coincide with the
location of former possible landfilling activities. However, it should be noted that the radar
signature between these anomalies is slightly different. RA-2 is characterized by weak,
discontinuous reflectors whereas, RA-5 is characterized by moderately strong, discontinuous
reflectors. This may reflect a change in the types of waste contained in each area,
suggesting there may be a grater concentration of metals at RA-5. However, the difference
between FA-2 and FA-5 may be a function of geologic conditions such as soils having a
greater silt content. According to these data, the 1949 Pit area is approximately 400 feet
long and 20 to 80 feet wide.

Conclusions and Rcommendations. As a result of the magnetometer and GPR surveys, the

following general conclusions can be made:

* Magnetic anomalies in Area 1 are interpreted to be the result of substantial
amounts of buried metallic objects found within a 500 foot long by 80 to
100 foot wide corridor trending north-south through the study area. Area 1•radar anomalies suggest waste may extend deeper than three feet bgs.

Wastes buried in Area 1 may include concrete with rebar, buried drums and
building demolition debris.

* Area 2 shows no significant magnetic anomalies suggesting that no
considerable amounts of buried metallic materials or debris exist in this area.

. Wi039213C.APP 6853-12
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APPENDIX D

APPENDIX D

DRILLING AND SOIL SAMPLING PROGRAM

D.1 Test Pit, Soil Boring, and Monitoring
Wells Boring Legs

D.2 Field Data Records - Soil, Sediments,

and Surface Water

D3 Monitoring Well Construction Diagrams

D.4 Well Development Records

D.5 Regional Water Supply Well Legs

O W0039213DAPP 6853-12
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APPENDIX D

Appendix D.1

Test Pit, Soil Boring, and Monitoring Wells Boring Logs
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TEST PIT LOGS

Boring Description Contractor Date Installed

Propellant Burning
Ground

PBT-90-01 ABB-ES 9/5/90
"PBT-90.02 ABB-ES 9/5/90
PBT-90-03 ABB-ES 9/5/90
PBT-90-04 ABB-ES 9/5/90
PBT-90-05 ABB-ES 9/5/90
PBT-90-06 ABB-ES 9/6/90
PBT-90-07 ABB-ES 9/6/90
PBT-90-08 ABB-ES 9/6/90

*0hC.2
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SEDIMENT LOGS

Boring Description Contractor Date Installed

Control Pond

CP-1 Ayres 6/29/84
CP-2 Ayres 6/28/84
CP-3 Ayres 6/30/84

Ballistics Creek

BC-1 Ayres 7/3/84
BC-2 Ayres 7/3/84
BC-3 Ayres 7/3/84
BC-4 Ayres 7/3/84
BC-5 Ayres 6/30/84

Ballistics Pond

BP-1 Ayres 7/1/84
BP-2 Ayres 7/3/84

, BP-3 Ayres 7/3/84
BP-4 Ayres 6/30/84
BP-5 Ayres 7/1/84
BP-6 Ayres 6/29/84
BP-7 Ayres 6/30/84

Control Pond

Spike 1 Ayres 7/3/84
Spike 2 Ayres 7/3/84
Spike 3 Ayres 7/3/84
Spike 4 Ayres 7/3/84
Spike 5 Ayres 7/3/84
Spike 6 Ayres 7/3/84
Spike 7 Ayres 7/3/84
Spike 8 Ayres 7/3/84

Final Creek

FC-1 Ayres 6/29/84. FC-2 Ayres 7/1/84
FC-3 Ayres 6/29/84
FC-4 Ayres 7/1/84



FC-5 Ayres 6/29/84
FC-6 Ayres 6/30/84
FC-7 Ayres 6/29/84
FC-8 Ayres 7/1/84

Final Pond 1

FPI-1 Ayres 7/1/84
FPI-2 Ayres 7/2/84
FPI-3 Ayres 7/1/84
FPI-4 Ayres 7/3/84
FPI-5 Ayres 7/2/84
FPI-6 Ayres 7/1/84
FPI-7 Ayres 7/1/84
FPI-8 Ayres 7/1/84
FPI-9 Ayres 7/1/84
FPI-10 Ayres 7/2/84
FPI-11 Ayres 6/29/84
FPI-12 Ayres 6/29/84
FPI-13 Ayres 6/29/84
FPI-14 Ayres 7/1/84

Final Pond 2

FPII-1 Ayres 6/30/84
FPII-2 Ayres 7/2/84
FPH-3 Ayres 7/2/84

Final Pond 3

FPIII-1 Ayres 6/28/84
FPm-2 Ayres 6/28/84
FPUI-3 Ayres 6/30/84
FPM-4 Ayres 6/29/84
FPM-5 Ayres 6/28/84
FPIII-6 Ayres 6/28/84
FPIII-7 Ayres 6/29/84
FPII-8 Ayres 6/28/84
FPm-9 Ayres 6/29/84
Fp1I-10 Ayres 6/29/84
FPM-ll Ayres 6/30/84
FPmI-12 Ayres 6/30/84
FPM-13 Ayres 6/28/84
FPII-14 Ayres 6/28/84
FPM-15 Ayres 6/28/84



O Final Pond 4

FPIV-1 Ayres 6/29/84
FPIV-2 Ayres 6/30/84
FPIV-3 Ayres 7/1/84
FPIV-4 Ayres 7/1/84
FPIV-5 Ayres 7/i/84
FPIV-6 Ayres 6/30/84
FPIV-7 Ayres 7/1/84
FPIV-8 Ayres 6/30/84
FPIV.9 Ayres 7/1/84
FPIV-10 Ayres 6/28/84

Nitroglycerine Pond

NG-1 Ayres 7/1/84
NG-2 Ayres 6/30/84
NG-3 Ayres 6/30/84
NG-4 Ayres 6/30/84
NG-5 Ayres 6/28/85
NG-6 Ayres 6/30/84
NG-7 Ayres 6/30/84
NG-8 Ayres 6/30/84

Oleum Pond

OP-1 Ayres 6/27/84
OP-2 Ayres 6/27/84
OP-3 Ayres 7/2/84
OP-4 Ayres 7/1/84
OP-5 Ayres 7/1/84
OP-6 Ayres 6/26/84
OP-7 Ayres 6/28/84
OP-8 Ayres 7/2/84
OP-9 Ayres 6/27/84

Rocket Area

RAD-1 Ayres 7/2/84
RAD-2 Ayres 7/3/84
RAD-3 Ayres 7/2/84
RAD-4 Ayres 7/2/84
RAD-5 Ayres 7/2/84
RAD-6 Ayres 7/2/84
RAD-7 Ayres 7/3/84
RAD-8 Ayres 7/3/84



RAD-9 Ayres 7/2/84
RAD-10 Ayres 7/2/84
RAD-1l Ayres 7/2/84
RAD-12 Ayres 7/2/84
RAD-13 Ayres 7/2/84
RAD-14 Ayres 7/2/84
RAD-15 Ayres 7/2/84
RAD-16 Ayres 7/2/84
RAD-17 Ayres 7/2/84
RAD-18 Ayres 6/30/84
RAD-19 Ayres 7/1/84
RAD-20 Ayres 6/30/84
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DTHUft" PLAsOuar TM gym I I pggi * OE ISum"um" mo " -w -f -ai-



ASSOCIA'MS
SAMPLE LOG

PNW*CT UnaQ0/1"...WLCIwiL. m: A-.1- -8' a P"C [. 1050
SIWAI. LOCATMSC11 .A&ISILE.TrL. 'OWED WI' SAMPLEuNo,. P z- 0

II

______ ~~~TEST RESULTS _ ______
- xrSErS~ LAM UNIT VEIGHT SIhNWIN wmEAumS

-0 -o -fLA -LSI"r wwm w Eoe
WT owa I=g -onmm " W #M 11

wa wmui 9 U

- - -



-~ AYRES
ASSOCIATES

SAMPLE LOG
PROJCTUNME' Ml, Le~fg/mgJ... DAME 6.--t / u PROJCT We.: f.
EAwL LoCATiON r, LOGGED 3BY A F& WAK NOmp.:P T-I

DEPTH SAMPLE CUASSIPICATION DESC71PT0O

s ill~ L f\ ý . 4,)/ f. - CC

EN.

___________TES RESULTS
XrEN MRAS E WERS

PLSN RAWLS Mum

L ftmm Usu" off6 b55?f 361 USMI? 1

PJI



- ASSOCIATS

-- SAMPLE LOG
PRM=C NAME% It V% .UTE PROJCT Wt g:

SuLE LocAT1O:m C W360SY PC' S~up" No.: P %1X 1

DEPTH SAMPLE CAMsstICATION DESCRIPTION

- Ok ~~ ~:K1 jX...~-L.t~pq 7I

Fri

.S~~~T F&SUT.-.L.I: 4 .S~ %

ME" 'mm [w*o$MRNTR
um" ftm "."m

Uý Lw" pg T w" sawm T cowmeý$TO

3I



ASSOCIATES

SAMPLE LOG
PInO*CT NAE% do/E M9,DATK ~/~I I PIWXCT NO.: -?o

SAMLE LocxATrm&~i6:LAL±A=d~. Los= sD kX3 Li:- ( SAMPLE NO.: -R !X

OEM~ SAMPLE CLASSIFICATION DESCRIPTION

RPJ.A 7-

___________TEST RESULTS

£xrmmgS Lull UNIT WEXIWHS SnhENIMIN MRANCMEI
g uT D P-*& -FISTO -pxmv -o m

"m o m m U pi s w "r of iwgu TI M sotuu mr



ASSOCIATES

SAMPLE LOG
PPW NME a"A T14AP DATE: Qv/s Z 4mO&cT No.: [
OMLE LocETICN,ý,J2AlJ& , LOWED or, %Ay -~ (a SAMPLE NO.'- -

OM SAMPLE CLASSIFICATION DESCRIPTION

o.-Il~A ML'D

?~3/

_________I TESTI RESULTS

AMMONIR LIll UNrF WEIW3S STRENGTH MRANETUS

FL SY G W Iy u m "iu m ay IP 
S W 

o ff 
-

-a 
o 

-o s a m

-'88mj



"' . ..*" ,-; ,-

ASSOCIATES

SAMPLE LOG
PROJECT NAME, EM U DCATE: l f k PROJECT NO.: 3qo.a

I I I
SAWLE LOCATICNE.LLA....tz'E A A SAMPI.E'.. via.: IS

DEPTH SAMPLE CLASSIFICATION DESCRIPTION

o-,•" SM-s. m,,g. , l,-,,-.,-, ,e4,, Jk-.., 4,.. I •,k L

IlK.' ML,...r.. o.,,dk.--=rA ,o ~ 4r. lAJ rJi.SMs -~ sc

gL~C.

TEST RESULTS

SAMPLE £XTERSER IWMI UNIT WEIGHTS -TENT

DEPTH Lao PLMISrin oauu . A P
luLamIT Um" "Mx wry off MwI mnc wouupwao umaw" um

-o-f

*1
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4AVM

ASSOCIATES
.. SAMPLE LOG

PROJECT N4AME' F-F-lk fI 3L. DATE: (Q 126 PRE N.
SAMPLE LOAM~.'a %% LOWBED BY' SAPL No..

DEPTH SAMPLE CLASSIFICATION DESCRIPTION

I~ or

___ __________TEST RESULTS

SAMPLE A~TRSER LAM' Ilwi WEIGHT _______ -RAN
__urmi umni If# 35" onY moWA uuv comoUPm SI@W Ot



- 'ASSOCIATES

SAMPLELO
NWOECT NAMh IE ta shig4.M DATE: 61 o / PRJECT NO.*
SAWLE Lxn:___________ wME lsi' SAPL NO.. ~ a

OEM~ SAMPLE CLASSIFICATION DESCRIPTION

Dk sL ýrw. ktI.-.4 34 . 4 Im¶.1 4t(

9A , 1Dk ol. c

___________TEST RESULTS

SAPILTrERSm LMTS UNIT WViGHS -- OM -RNT

Uum ~ PLMfl Pa8mnf WT off -mcmmm



# * ASSOCIATES

SAMPLE LOG
PfK AMPEt LCTiON:% 7.1A...LW( 7IIt PROJECT NO.:

4.LWED SImpLE No.:~ L

OWN1 SAMPLE CL ASSIFICATION DESCRIPTION

__________TMS RESULTS
SIMPL ars umiim uwr wuews I swuem" MRAurmEI

OPT" UW" D0 f PLASVIC PIA"UV - n -0WA -0CNM -OT ~
__ u" o ' W WUISU gg4s AMUSE 670

I!



ASSOCIATES-,-

SAMPLE LOG

LONED WIf SAPL NO a .:

OEMT SAMPLE CLANIPICATION DESCIOPTION

Ca'r Lr, IOI,

I color- Y$/

__________TES RESULTS
09aTTRSR LM1S UNTwEIHSvomNSHMAMI

- - - -LSN -m - - w~1
Lon31 C633" W"n ISW ofUYWSIowsm OK 11



ASSOCIATES
SAMPLE LOG

PROJECT NAME a.A/LIJ OAmE -711) ?q PROJECT N.
ALEu LocaST)C: $.ý&jbA..ý. LoSSD 7 By% LId ~LSAMPLE
DEPT SAMPLE CILAMFIiCATION DEISCRIPTION

C L -Dk. ,.

TEST RESULTS
ArTMRSE~ LAM UWf F wm STRENGT PLUMERTS

EPTH UWIN fAJWM ILSItrvW ugm LVKyw WON= ____

Law LI" N= of suuwaomý &WLS-- W



* SAMPLE LOG
"Am tPROAICT NO..*~

UPH $MPLE CLAWhFICATION OL5UMPTION

PA~IF

6.~f ..L

M. L fa
c~~s.U 7 Y

-irr -o AM O_Uu um"



AVMs
ASSOCIATES

SAMPLE LOG
PfXC AM c fi AT 7/1 ' PROJECTNO:X0It

SAMINLE LOCATC:.Et~adlei.... LoomO WV Lf SAMPLE "a.: PV-'

OEM~ SAMPLE CLASSIFICATION DESCRIPTION

I' ~ ~ ~ B Bk -5;(Ilýf& 4 rs~.

___________TEST RESULTS

arruusms LAMh UNIT WvurS IF STROOI mARAMVIuS
DEPTH 1.311 -t~ .'LSIIVY

-I L



ASSOCIATE

SAMPLE LOG
MLa WE:/t PROJECT W.I

awuq - m e U.)-- Fro5DP NO.*. FPr
DEPTH SAMPLE CLASSFICATION DESCRIPTION

ML +rL
______CM_ TES RES0ULTS

It.

TM WEW9T

(fl-? 071m I MM" mm
0 L e m A"W$ms w m

-l um --



mVRS
ASSOCIATES

* SAMPLE LOG
""RJCT MomEs "EI7Lth .DATE:T ~No.:

GUMPL LOCA~r=:a..E-Jh L.: . L%4 E um y 14 I I LEeNO.'

OEM11 SAMPLE CLASSIFICATION DESCRIPTION

10 r r%. r .

lot/-4-ec C. L 6 C

L~ 4,.

Eel

___________TEST RESULTS

L"u rTERE UWTS UNIM WEGMT STRENGT MEAMETERS
DOWT uw PLASIMMN WSLqoGNpwmUDGfu~Lo Lomi Udm w f xuifT ComP*UW &Muft smU



A

ASOCIAT Z's

SAMPLE LOG
PROJECT NAE% MA DATE: I- lp. gz PROJECT NO.: LS

SAMPLE LOCITION:. LNE sys I SAMPLE NO.:

EMPTh SAMPLE CLASSIFICATION DESCRIPTION

| ii~ D4 i I

.y 312

il

, , [
TEST RESULTS

armanow i.rs iur iwoo S ih V IRAIME I I
.LD1ITY, m mim" m

PA•.



ASSOCIATES

SAMPLE LOG
PROJECT NAME F,ý& DATE '711 if PRO.JECT NO.:

s.SAMPLE LaCAT1O N:.z-6. 'Pahl....% LameED e1 d O! SAMPLE No.:

OEM~ SAMPLE CLASSIFCATION DESCRIPTION

I A C ft 7eA40L- ao e3j

00 1 4

___________TES RESULTS

SAPEAmerSER LAMT UNIT WEIGHTS STRENMT PLRAME71M

CPU unA PLSH W"y Twe soumO camusm FNT ~uw

inm m" ami i~ -m -mls= N



--.-.• ;. , • ;-.:7 ; :.- -

"ASSOCIATES

SAMPLE LOG
PROJECTN o.J..aL..i. ,DATE 'Po•OJECT. . [
UALE LOCATION: -L~Lam=E m's (J) Fo. Sm~Pu N

DEPTH SAMPLE CLASSIFICATION DESCRIPTION [

a I

I.I, / -, /1

TEST RESULTS
C _L- ....

U'Na uw nu wino U? Grr WWWm ,;••,'

0.6#- 7- - -

iic • l I

r Q ~r

- ~ TS RE-SU-L--T-



IL ASSOCIATES

SAMPLE LOG
* PROJECT NAME'~ L..DATE A1CPROJECT N4O.:

* MWLE L~rOCAiON LOOSED BYtj'( t44FcNo:
DIP"h SAMPLE CLASSIFCATION DESCRIPTION

I i-I- dL oIUj. J J "*

_________TMS RESULTS I

_m -w wmf -"M - N _E

umII RA _ _SWYr mow oro m~
-m -m -e f vwT C0I'M ~a



SAMPLE LOG
PROJECT NAME% ItI A A ... DATE ' "'1PROJECT NO.

SAWILELCTN&ýT YAI LOSSEo By I) SAMPLE N.

O EMT SAMPLE CLASSIFICATION DESCRIPTION

ML

a I'

l9" ~ ~ r *If'

__________TEST RESULTS

&#s TA IEIRERS LmTs UNI WEIGTS 1 STRENGT MARAMETIEN

UYU~~~V umisns Ycalwoa m6S*SYWU1 [CT

/-7



ASSOCIATES

SAMPLE LOG
PROJECT.,AME hh"BAAP DATE: PROJE.• .CTNO." '- o.

SAMPLE LOC&TN uc OSE O U t AML O

OEMrh SAMPLE CLASSIFICATION DESCRIPTION

- rlLGN. 1 'j+-, Ne~~~am1 PYDA.a

.7 "- -IfX"~ S ,,,'I/

rL..G 2ol~r K'

TEST RESULTS

""IMERS LAWS UITT WEaT S hENM V IIERS

6 
-7 40" 

... __

179 ~ r

L.

.73



- Vam

ASSOCIATES
SAMPLE LOG

PROJECT NM I1 DANz* _ o~mc _____

SAPELOCATIONAJLhal...Z LammE By~ --- mp w.-.e IM N&.
UP~~h SAMPLE CLASSIFICATION MCITO

tL, % ,14 wt o... c-.I

al. YL 11 W, -5

TES RESULTS
£FTrSrVW LOWS UfrI sVSNT ___T

a"~~~ -N -'V LS~l cmu WL AM -o - - -I W



SAMPLE LOG

DEPTH SAMPLE CLASSIFICATION DESCRIPTION

,r•"•-kb . •rr •.I3 • 4 • •• •.

aof- 4•e.. k C&aa/L/

SY- R z•, '/•

__________TEST RESULTS

r v,

- - 4k,TES REULT
3ApL rE f LM UI IM3wSRNT MMTI

m- -m - -AW -LSH -f -ow -w - m



ASSOCIATES

SAMPLE LOG
PROECTNME:I~ cc -dA TE* V2 z PROJECTNO.:3.L.

SAIMLE LOCTMO: N: 40 Pgs2 J-±0 Y W__________ iS AMPLENo:AA

OEM~ SAMPLE Cz ISICATION DESCRIPTION

.0 -2.411

"tr'

TM KSUIT
ATEBNLU w4Jof TOMFRNI

- IPAWMPLA"WffI T Umompy rowm ppL
Lom m" im muvif T cowamo Covom mass 1W



Af-UASSOCIATES

* SAMPLE LOG
MWOECTNRAMa )lnkA re. NI v as "u. 1. f PjCcr NO..: ,0r9

SAMLE LOCATIONI. Ita= v...... L=GEiD gs LJF I SAMPLE NO.: 0
DEPT SAMPLE CLASSIFICATION DESCRITION

pk4 rA 3

color- /Dki/, ,t #) Sre~ 0 ~~ 4

%~J/ C4 1%k GCC 7 /

______ ~~TWS tESULTS_______

SA__ wwý ws U VEI STFMMNI A
LmPT -LM PLsu -m umq - - -

-.n"m" ofnwwT coim AN MI



. d L. !

i~ ii

"ASSOCIATESSAMPLE LOG
FMACTNAME pj e-01-all DT~t-PROJECT N.

am.E LOCaai.jihuhL 'Pb"Y,...oLe.L W _ .SAMPLE NO.: 152-a
OEM SAMPLE CLASSIFICATION DESCRIPTION

Op-,;L

TEST RESULTS

imm won Iw cu n@"•~~-I " . ,,..---
-IaI

LP3 UU~



* .- ... ASSOCIATMS

SAMPLE LOG
N"~iCr ,." /rkm .. L4leU.. D 7, .&~ PRoaCT NO.: 3101 Od

INMUL OCTE4 CI- L.OO .r _____________ ISaMI No.:to

DIM~ SAMPLE CLASSIFICATION DESCRIPTION

0 6~ --,.1

___________TEST RESULTS

must u~ IWEWE~

-. -



ASSOCIATES

SAMPLE LOG
____________am___s__WE PROJECT NO.:

guru Lacmui-a He-- 1A: .~~..~.Lam=D By U) F~eSAPLENo:ng

3 IY AMPLE CLASIP1CTI@N DESCRPTION

311

er bo. V. 5" f

_____ _____TES RESULTIS

um __ mmis nmouu
-Uum M.4%w Tm imSWW 5 .m

-~ - ow UK -ow -w -AW -



'4'. I

ASSOCIATES
SAMPLE LOG

PloECT UK, eIn- rb, A .L4".M -711 *', tNo.: ,No

&*dP.E LoCaT1NfSm me 3A....,.LOOMD ff SAMPLE Not.*.

Dam SAMPLE CLASSIFICATION DESCIMPTION

-06--

, •" ~17 - "" '

I I

TEST RESULTS
SM 'rLE WTERSE •j UN WL•iGHS ~ IJ -

Iw" off•
um" sum SWM Gom$ g 37 @11



SAMPLE LOG
PWIACT NAW i 6b# Eeoz Af ~TE: &A lP3OCT NO.:

gur LOAM u1,A CM ySWU NO.: I
000TH 16 AUPLE CLASSIFICATION SUTO

4 C -- tm ~

- ~ ~ ~ T IWvAoMoT!AO

umm ~ ~ ~ ~ ~ ~ / ,'gmm w c,/ f s~I ew



ow_ __ _ _

- ASSOCIATES
SAMPLE LOG

* oj P ow CTN::j.~ 2 4AA2DATE: 0 4~/!L/9& PROAICT NO.:-30f

* AWLKE m4%&- LOGED VI (A)Pc., SAMPLE. No..: ie

* DEPTH SAMPLE CLASIFICATION DESCRIPTION

0/

___________TEST RESULTS

suI xErmER LTfS WITf wV4S ga STRENGTH PRAMlUS
DEPTH D -LN -LSTC -V -mv - - - -

-o ~LM71C Non1I~ JjT of owwN Tan o--In



ASSOCIATES
SAMPLE LOG

?AJA' NA DT* PROJCT W.[UA .. ,E L OCA .N.,L.um4.hak-aJ.OG ,E VI,/•/) ,,,,,,,,j we.: ,,.
D "f OmniW.I

OE, SAMPLE CLASSIFICATION DESCRIPTION [

c- a r

lI

s %*,,,,. 4o4-k, ,J ' , C. Yf[
dooo.1 -ok, 10~ /wQ t~ A top

I.
___________TWS RESULTS

LNN - - - #AM --

I.
I



-A l--

ASOIATES

SAMPLE LOG
WACT NAMEr• , • IF-m oDAT: -"V-0_-. 7 1 I q PROJECT No.:_..

"SAMPLE "AT g_,,-Lawn SAMPLE No.:
DePTH SAMPLE CL.•SIFICATION DESCRIPTION

II

0; - 71'• ML-:. "- : 4ý. C•JI •,

,M.Lk,, 5-- .Q ,'-,-

.t,

,I

""- 11 r ,S.t, ql

______ ~~~TEST RESUL TS_______
S• T'ERSEMR LJW1 WIT WWTS - ma

LEPT N U lmA 9LM?~ ?- - ow~e - -IIIiv unt r WV 'U • UI o u u . Y

I f",-'.,. P..,I" 2

I

-
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* AVRES
ASSOCIATES

SAMPLE LOG
PltOJECT NAMEl( hcL A4lMbL. DATE?ý PMAC (No.:

* SAMPULWOATI R&PfSIJ&L.h i OOEDI (.1Ffsfz i.
EPTN SAMPLE CLASIFICATIONDECIIO

'-p.

'SP~P~

f - /0 ,'1ŽqCIA

TEST RESULTS
£I7RUR xrMIIf umm t wEIHT ww STRENMY PARANCMET

La -m -V -n -- s -w - - - -_as-

0



SAMPLE LOG
PRJC o ~ : 71, PROJECT NO: 70.-

Maw Lo~o.aj LoUs= By ' SWPLE no.: ~

DEPH AMPLE CLASSIPICATION DESCRIPTION

7r,~o. M.

* 1to~ 3/3

___________TES 
RESLTSL

& aTTMOERGER LAMI3 UMf WEIGHTS STRONGN PORAM97MS

- m m PgCT ofty mamy ygu cosmpmiasm ___ iw

- --



- < *..ASSOCIATES

IF SAMPLE LOG
"I ROECT NAEDT? ~ gPROJECT NO.

"MLI LOCAn~~ 2NE VI 6~ 0. SOMPME too.: OPAQ-..

O EPM SAMPLE CLASSIFICATION DESCRIPTION

CL ýr% - ~ TT ai 3I0J14 t +4

I I

TEST RESULTS
XreLVAN LIMI uwu mEN _ TREDNGTH RWIlf _s PLSM in;;-v = 1isI-~

Lomh ma f @owT OW5 omý A@ ~



Xylem
* ~ASSOCIATES

SAMPLE LOG
PROJECT owla CAM- /~fR PROJECT NO.:~O

OUPIN SAMLE CLASSIICTION DESCRIPTION

-a MLtd Tr 7 sJtI~ c 06 B"*

d k 6 &J s ku/0YIk.,:

C &A. 611a.. 61'~ k. Io; ,e

__________TEST RESULTS
______R L f*uw EUEN . UTRVISTM P RAN 9 TS

armsms PLMIS0" "NIT USUSITSLon LOW Vo .L~. -m AN -



1.. .7 - ASSOCIATES
SAMPLE LOG

CT IMIOlný g. r~ OTE:- 1!LcqPROJECT NO.: ~~/?0

Jw DETWAMPLE CLASSIFICTION DESCRIPTION

PLO Si 4 % 2 (v~4

1 Mo~3c2.

0-7~d

IfA

J~~uuwsFTEST RESULTS ~

"U ArEN' AMU* EN"Sflm PRNCOoowL65IM LS~rrT NOPMFQm Mn



ryqlx- Yls/

___________TMS RESULTS

LAM uuovo-

7 kp



* ~ASSOCIATES

SAMPLE LOG
PR~dECT N",' 0a~ F 7 hI/l 0 mu PROJECT10. C4 g

* EMPL LOCOMa:.k skhrfUE WV o Po W SPLE No* r 61

SIPH SMPLE CLAISIPCATI@N DESCRIPTION

JCL 13# bk btrv\ Lsi4
* ATer let rka

c~~A1hm .. E rrcoAvb~lt4

xnwwm wm UNo SmTw RESULTS

DEPTH IIH
uWUS man offUUG so - -



ASSOIATESc
SAMPLE LOC31

PFMINM N-: ga al IAT' Z/f ý PROJECT NO.: =r o

&"A .xmi LOAIO. c~jS.alghagl as= E I- ________SDWE NO.'-: -

S~flK LLE CALAhPCTION DESCRIPTION

il1k / 0 Yý ý13

5M5

_____ _____TES RESULTS

wizr Loui a wumnsO SuMsM MmAri
- - -- N -LA -Maom' 11M T of .s

- E LINT -RI copoe-~



SAMPLE LOG
Ji&IU DmgT~I..~~J~ATE: ha§ 3R'4 PROJECT NO.-

WVh SAMLE CLAUSIWIATWIO OccITION

I p~ 4  =c -c3o

- ~ jje~t~qA+ /e" ~ i~i0.

As ____________ TEST RESULTS 31NW OkMT

wrmsums LonT Om n wiem on-StREGhMR



AS.SOCIATES
SAMPLE LOG

PPOACeTNAM~sn-b- EC-0/914V DATE:- ' I ? '/ PROJECT NO.:_ ___

sAmuL LOCxIIO 16.22aSJDLf6-'2d, LOSEID BY: SAMPLE No. kl Ab
OEMT SAMPLE CLASSIFICATION DESCRPTION

&rL~j 04a'-^L~ 5d4

-s, yps Y-

f- -3 - -5 4

c '

-~~ -k - - -



ýkaT AK & Mt, Q, SAMPLE LOG
CTNM~aL~*2.k...ATE - PRJCcTNO.: kinL!2.

sAWLE LOCanKrm aL. I-rg smnz w.: k AA~1 N

J SETH UMWLE CLAWPICATION KflORPTION

1: o Blrn s s. cr. r3O(O, %

1L' mL rod VCvI1T1

arm..Te 'i-a" " 6HAl Cttdri.- 4,, SSA

TES RESULT
IrmpmLm UrWW 1A MPRMT
tI n L-w-' VYLAU cWC ,NONW"Lý Lomw" of solwrr ~ TU om.fe OM+W



SAMPLE LOG
~gJf Njj: /~PROJECT NO.:al

Sawma LOCATIO: 6c k.. LS.3~z+... LOOME 3Yf u Ic PMK s "0ue.*

DEPT SAMLE CLMSIF1CATI@N DESCRIPTION

TopC6 .r 4&Ls 0J6 4"'

-eo! t__ _r__ _

%0 is0
- - - - -,



AfRinS
ASSOCIATES

SAMPLE LOG
LaC NAME Ec eEm DA7 7 .I PROJECT N.

KPT aWOL CIAMMnATION DESCRIPTION

t7
~%! w~j ~ P- Si) ~L ~ t hJ s1I 44~/3

I.'~ ~ ~ :s 4~ 5 U'ý i 2"~h i

sp - - - -A

;. - sp 5m S m -\ -' 'ý s



ABSOCIATES

SAMPLE LOG
PROJECT NAME' Z A ,0ZI AE 1/ / POETN.

MWL Lo m...D , sPLOECTNO.Ip .i-,4

OEMT SAMPLE CLASSIFICATION DESCRIPTION

/0 YR,4/q

.~ ~ ~ 1 ý, t ,c

___________TEST RESULTS

THu"E "onagm WayS uwr w owwrs aNOPW STRE xýh_ rAME!R
Lmaum ysDV 3iSi 14 tETTZ COW" *amIO Aofta .sm

IN UINDPL*BhIC W ~ U



ASSOCIATES

SAMPLE LOG
PROJCT NW: ~k&,ZLDATE:- -?12 /2I -PROJCT NO. IO

SMPLE L=co i. L) C4 SAMPL N.*

OEM_____ SAMPLE CLASSIPICATI@N DESCRPTION

I I k. 'Iw laKex., utIr

it ch e eZ r~-6.4LI,

F-e rq' 0 S7 S Zrg

TEST RESULTS

Von 0 .M 1360=IC ulaMa mpf am
uumn 35~ TMS CamimmNa"sw

IC-S .
PL&AT.



ASSOCIATES

SAMPLEF LOG
PRJC AE C-vi 0.ZO6 AJ'J lATE' - PROJECT NO.--34 r

UMPLE ~ ~ ~ ~ ~ ~ ~ ~~SML NO.:)CN P-4.L. Qd6~yt yi_________ p

DEP1)I SAMPLE CLASSIFICATION DESCRIPTiON

C- :

DrP~ m,0W 5lSI PLASTIC/t - o Or

f -- Cie - - - - - -



ASSOCIATES

,SAM~L LOGPRJCue:?I '

OEM AMPL CLASIFRC"AAIONDESCRIPTION

I!- ( ot

Ts: RES5ULTeS

DEPT rSN aU7Cf -. t_ - - ;-' c -
sagowugg

-5m - - -

TETREUT
j 1CRDN W UITvew TIW

PL UCwMM

0411LN -3 -e - - - --



ASSOCIATES

SAMPLE LOGPROJEC tam: DATE: &• IVA,,/ PROJCT NO.,:,/o.,
I I I

OPTM SAMPLE CLASSIFICATION DESCRIPTION

0-"- -j3 C
/D Y'1z 3/7

0i y

TEST RESULTS

WO IfTERSEM LIM UNIT WEiGHT Is STRNhmm"EIR- i --

&meiu No= WK? olf Imum ISMEESI am"

-N-o- -



_V

ASSOCIATES
SAMPLE LOG

C %# i Y a01N DA~TE: 7 L/ -R PROJECT NO.:3'/9

SAMPLE LOCATM* AtegntdZI.QhLOOED WI" FPS 6e) SAMPL N.: A 1

OEMT SAMPLE CLASSIFICATION P ECIITO

It

SýCOfC or~c4C_
-c .j r onI ýr 0 SiP*t/*

IL



ASSOCIATES

SAMPLE LOG
PRJC NAE &I. £LS/-Ib DAME: hZl /V Z / ~" PROJECT NO.:

MALE LOCAT=* N~k.tb&f& ad aLL LWSED ai I____u_____I_ SIMPLE NO.: k A D
Dow~ SAMPLE CLAISSiCATION DESCRIPTION

-~r- St-S' ~ c

FN D

TEST RESULTS
SWPE-up. AM U" IW Ie STEWNG~ MRAMEENS

-w -Q -tS -**W -m uo~ clu ~ mArTEmRoffERSif LMT I 8EI T 1- T w ai uE w -Ym&A " M



BORING LOGS

Boring Description Contractor Date Installed

Background Wells

BGN-91-01 ABB-ES 10/28/91
BGM-91-01X ABB-ES 10/27/91
BGM-91-02 ABB-ES 11/6/91
BGM-91-03 ABB-ES 11/7/91

Propellant Burning Ground

PBB-91-01 ABB-ES 10/12/91
PBB-91-02 ABB-ES 10/12/91
PBB-91-03 ABB-ES 10/12/91
PBB-91-04 ABB-ES 10/14/91
PBB-91-05 ABB-ES 10/15/91
PBB-91-06 ABB-ES 10/13/91
PBB-91-07 ABB-ES 10/13/91
PBB-90-01 ABB-ES 8/23/90
PBB-90-02 ABB-ES 8/23/90
PBB-89-01 ABB-ES 1/23/89
PBB-89-02 ABB-ES 1/25/89
PBB-89-03 ABB-ES 2/1/89
PBB-89-04 ABB-ES 2/6/89
PBB-89-05 ABB-ES 2/13/89
PBB-89-06 ABB-ES 2/14/89
PBB-89-07 ABB-ES 2/17/89
PBB-89-10 ABB-ES 1/19/89
PBB-82-01 Warzyn 2/18/82
PBB-82-02 Warzyn 2/22/82
PBB-82-03 Warzyn 2/18/82
PBB-82-04 Warzyn 2/22/82
PBB-82-05 Warzyn 2/16/82
PBB-82-06 Warzyn 2/16/82
PBB-82-07 Warzyn 2/16/82
PBB-82-08 Warzyn 2/17/82
PBP-91-01 ABB-ES 10/13/91
PBP-91-02 ABB-ES 10/14/91
PBN-91-06C ABB-ES 10/22/91
PBN-91-06D ABB-ES 10/12/91
PBN-91-12C ABB-ES 10/23/91
PBN-91-12D ABB-ES 10/16/91
PBN-89-01D ABB-ES 1/20/89
PBN-89-02C ABB-ES 3/19/89
PBN-89-04C ABB-ES 4/16/89. PBM-89-05 ABB-ES 3/3/89
PBM-89-07 ABB-ES 3/3/89
PBN-89-09 ABB-ES 3/1/89
PBN-89-10D ABB-ES 3/7/89



PB3-89-11 ABB-ES 3/7/89
PBN-89-12B ABB-ES 4/15/89
PBM-85-01 AEHA 9/22/85
PBN-85-02 AEHA 9/17/85
PBM-85-03 AEHA 9/18/85
PBN-85-04 AEHA 9/24/85
PRU-85-O5 AEHA 9/28/85
PBN-85-06 AEHA 10/4/85
PBN-85-01A AEHA 9/15/85
PBN-85-02A AEHA 10/1/85
PBN-85-03A AEHA 10/3/85
PBN-85-04A AEHA 9/30/85
P3M-82-01 Warzyn 3/18/82
PB3-82-02 Warzyn 3/17/82
PBN-82-03 Warzyn 3/16/82
PBM-82-04 Warzyn 3/16/82
PBM-82-05 Warzyn 3/17/82
PBN-82-01A Warzyn 3/18/82
PBN-82-01B Warzyn 3/10/82
PBN-82-O1C Warzyn 3/9/82
PBN-82-02A Warzyn 5/1/82
PBN-82-02B Warzyn 3/8/82
PBN-82-02C Warzyn 3/9/82
PBN-82-03A Warzyn 3/15/82
PBN-82-03B Warzyn 3/15/82
PBN-82-03C Warzyn 3/13/82
PBN-82-04A Warzyn 3/12/82
P3N-82-04B Warzyn 3/13/82
PBN-82-04C Warzyn 3/11/82
PBN-82-05A Warzyn 3/13/82
PBN-82-05B Warzyn 3/11/82
PBN-82-05C Warzyn 3/11/82

Landfill 1

LOB-90-01 ABB-ES 8/21/90
LOB-90-02 ABB-ES 8/21/90
LON-91-01 ABB-ES 10/10/91
LOM-91-02 ABB-ES 10/25/91
LO-89-01 ABB-ES 2/17/89
LON-89-02B ABB-ES 2/18/89
LON-89-03B ABB-ES 2/20/89

Settling Ponds and
Spoils Disposal Area

SPB-91-01 ABB-ES 10/14/91
SPN-91-02D ABB-ES 10/9/91
SPN-91-03D ABB-ES 10/8/91
SPN-91-04D ABB-ES 10/2/91
SPN-89-01C ABB-ES 3/29/89
SPN-89-02C ABB-ES 4/14/89
SPN-89-03C ABB-ES 4/13/89
SPN-89-04C ABB-ES 3/30/89



Deterrent Burning Ground

DBB-91-01 ABS-ES 10/15/91
DBB-91-02 ABB-ES 10/16/91
DBB-91-03 ABS-ES 10/16/91
DBB-89-01 ABB-ES 1/20/89
DBB-89-02 ABB-ES 1/11/89
DBB-89-03 ABB-ES 1/9/89
DBB-82-01 Warzyn 3/11/82
DBB-82-02 Warzyn 3/10/82
DBB-82-03 Warzyn 2/24/82
DBB-82-04 Warzyn 3/9/82
DBN-89-02B ABB-ES 2/2/89
DBN-89-04B ABB-ES 2/7/89
DBN-82-01 Warzyn 3/22/82
DBN-82-02 Warzyn 3/19/82
DBN-82-O1B Warzyn 3/23/82
DBN-82-01C Warzyn 3/22/82

Existing Landfill

ELB-82-01 Warzyn 3/12/82
ELB-82-02 Warzyn 3/15/82
ELB-82-03 Warzyn 3/11/82
ELB-82-04 Warzyn 2/23/82
ELB-82-05 Warzyn 2/23/82
ELB-82-06 Warzyn 3/17/82
ELN-91-O7A ABB-ES 11/10/91
ELN-91-07B ABB-ES 11/9/91
EIM-91-10 ABB-ES 11/13/91
ELN-89-02A ABB-ES 1/24/89
ELM-89-03 ABB-ES 1/25/89
ELM-89-05 ABB-ES 2/1/89
ELM-89-07 ABB-ES 4/18/89
ELM-89-08 ABB-ES 4/1/89
EL-89-09 ABB-ES 4/13/89
ELN-82-OIA Warzyn 3/29/82
ELN-82-O1B Warzyn 3/30/82
ELN-82-O1C Warzyn 3/29/82
ELN-82-02A Warzyn 4/1/82
ELN-82-02B Warzyn 4/1/82
ELN-82-02C Warzyn 4/2/82
ELN-82-03A Warzyn 3/24/82
ELN-82-03B Warzyn 3/25/82
ELN-82-03C Warzyn 3/24/82
ELN-82-04A Warzyn 3/26/82
ELN-82-04B Warzyn 3/26/82
ELN-82-04C Warzyn 3/25/82



Rocket Paste Area
Nitroglycerine Pond

NPN-89-01 ABB-ES 10/25/89
RPN-91-01 ABB-ES 10/25/91
RPM-89-01 ABB-ES 10/16/89
RPM-89-02 ABB-ES 10/13/89

New Acid Area

NAN-81-01A Olin 1981
NAM-81-028 Olin 1981
NAN-81-03B Olin 1981
NAN-81-04B Olin 1981

Oleum Plant and Pond

OPB-91-01 ABB-ES 10/29/91
OPB-91-02 ABB-ES 10/10/91
OPB-91-03 ABB-ES 10/10/91
OPB-91-04 ABB-ES 10/11/91
OPS-91-05 ABB-ES 10/11/91
OPB-91-06 ABB-ES 10/23/91
OPB-91-07 ABB-ES 10/23/91
OPB-91-08 ABB-ES 10/23/91
OPB-91-09 ABB-ES 10/23/91
OPB-91-10 ABB-ES 10/23/91
OPB-91-11 ABB-ES 10/23/91
OPB-91-12 ABB-ES 10/23/91
OPB-91-13 ABB-ES 10/23/91
OPB-89-01 ABB-ES 11/13/89
OPB-89-02 ABB-ES 10/14/89
OPB-89-03 ABB-ES 10/12/89
OPB-89-04 ABB-ES 10/13/89
OPB-89-05 ABB-ES 10/10/89
OPB-89-06 ABB-ES 10/26/89
OPB-89-07 ABB-ES 10/25/89
OPB-89-08 ABB-ES 10/26/89
OPB-89-10 ABB-ES 10/26/89
OPB-89-11 ABB-ES 10/26/89
OPB-89-12 ABB-ES 10/25/89
OPB-89-13 ABB-ES 10/26/89
OPM-89-01 ABB-ES 11/13/89
OPN-89-02 ABB-ES 10/27/89
OPM-89-03 ABB-ES 11/11/89

Old Acid Area

OAB-91-01 ABB-ES 10/9/91
OAB-91-02 ABB-ES 10/9/91
OAB-91-03 ABB-ES 10/16/91
OAB-89-01 ABB-ES 10/17/89
OAB-89-02 ABB-ES 10/24/89
OAB-89-03 ABB-ES 10/17/89



SOAM-91-01 ABB-ES 10/27/91

Old Fuel Oil Tank

FTB-91-01 ABB-ES 10/22/91
FTB-91-02 ABB-ES 10/22/91
FTB-89-01 ABB-ES 10/24/89
PHN-91-01 Olin 6/6/91
B-1 Olin 6/5/91
B-2 Olin 6/5/91
B-3 Olin 6/6/91
B-4 Olin 6/7/91

Off-Post (South)

PBN-91-01C ABB-ES 10/24/91
PBN-91-02B ABB-ES 9/28/91
PBN-91-02C ABB-ES 9/30/91
PBN-91-03B ABB-ES 9/26/91
PBN-91-03C ABB-ES 9/27/91
PBN-90-01D ABB-ES 8/24/90
PBM-90-02D ABB-ES 8/19/90
PBM-90-03D ABB-ES 8/16/90
PBN-90-04B ABB-ES 8/6/90
PBN-90-04D ABB-ES 8/5/90O SWN-91-01B ABB-ES 10/15/91
SWN-91-O1C ABB-ES 10/16/91
SWN-91-01D ABB-ES 10/14/91
SWN-91-02C ABB-ES 10/22/91
SWN-91-03B ABB-ES 10/8/91
SWN-91-03C ABB-ES 10/2/91
SWN-91-03D ABB-ES 10/1/91
SWN-91-03E ABB-ES 11/10/91
SWN-91-03X ABB-ES 11/7/91
SWN-91-04C ABB-ES 10/13/91
SWN-91-04D ABB-ES 10/9/91
SWN-91-05B ABB-ES 10/12/91
SWN-91-05C ABB-ES 10/12/91
SWN-91-05D ABB-ES 10/10/91

Base-wide

S10ol Warzyn 12/13/79
S1103 Warzyn 11/2/79
S1106 Warzyn 11/14/79
S1107 Warzyn 1/10/80
Silos Warzyn 12/29/80
S1109 Warzyn 2/14/80
S1110 Warzyn 1/15/80
Slill Warzyn 1/2/80
S1112 Warzyn 1/4/80
S1114 Warzyn 11/20/79
81116 Warzyn 12/11/79
S1117 Warzyn 2/13/80



Si18 Warzyn 11/30/79
S1119 Warzyn 1/22/80
S1120 Warzyn 1/17/80
S1121 Warzyn 1/18/80
51122 Warzyn 1/25/80
S1123 Warzyn 12/28/80
S1124 Warzyn 12/19/79
S1125 Warzyn
S1126 Warzyn 2/11/80
S1127 Warzyn 2/8/80
51128 Warzyn 12/19/79
S1129 Warzyn 2/7/80
S1131 Warzyn 12/6/79
S1132 Warzyn 2/4/80
S1147 Warzyn 1983
S1148 Warzyn 1983
S1149 Warzyn 1983
s10so Warzyn 1983
S1151 Warzyn 1983
S1152A Warzyn 9/26/85
S1152B Warzyn 9/24/85
S1153 Warzyn 9/19/85
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OIILLINS =NT~alACCU LATNE-WMCTNUST j RILLERA: D ATE STARTED k -, s1CLTD o

NSTNCO u: CASING SIZE: 0'TIP *V* ~ PROTECTION LEVEL:

GMCJW ELE'I.: 4 ) ISCIIL GIMLLED: W~ATER LEVEL: ITOTAL DEPTH:

LOGGED AT: .I ~ .C KI ag=Y: D0ATE:

SAMUL CEPTU IN ILP-1S PER IPEN. I NwITS CH Ml~x4
No. FEEST 6-INC-43 -I OESCRIPTICH ADVANCE OF IWXING

4&1, f~r.sqwn 4-,ne -kp.C

~Th r-st ~S~ 50" .4 I.1 (- A-IS - -&?Z b 4JC@M

~~avidZp 4 , lic . $

----------

CA~und S,14-4i 7,aeAW ZSA

14,4CIPP7 -Svp A,.iu*. 'A



WARZYN LOG OF TEST BORING
SProject .ýadge.r .. Army. Ammuni.t.i•on..P.!.a.n.t ......... Surface Elevation ... 76. 8

........................ I.................................................. Job: N o. .... C..1,0313 ...............

ENUSINEERINU lIN Location ..... Barabo,.sonsi n Sheet ...... 1 ....... of . ........

S1=1400 EMIL rKINEET • P.o. SOX 9530. MADISON. WIS. 53715 * TEL. (003) 257-41143

SSAMPLE SOIL PROPERTIES-VISUAL CLASSIF!CATION- -

la Iry Mhist ,,, and Remarks q, w a PL D

.3" GRAVEL & CINDERS. 12" TOPSOIL
Very Stiff, Dark Brown1 SS 1E M . (lOYR 3/3) Silty CLAY (CL)

2 !"ST 18" M . * Occasional Sand & Gravel at 4' 2.5
I Very Dense, Light Olive Brown

3 _IS _U" M 1 (2.5Y 5/4) Fine to Coarse SAND,
Some Silt & Clay, Some Gravel,

4 - - Occasional Cobbles (SM)4 SS 8" M 61i I0

-5 _iS SS r2 28 "|

A__s 7" M 20-20

"I IMedium Dense to Very Dense,
7 SS 12-1 M 126 Light Yellowish Brown
7__SSl 12" M 25- (2.5Y 6/4) Fine to Medium

SAND, Little Silt, Some
Gravel (SP-SM)

- AS 3) oket Penetro ter

eadin , T F

. • 2.5' of Frost Present - -

35-
**Shelby Tube Hydraulically

Pushed at 1100 PSI from 3' - 5'

.40-

S(Conti-ed)-



WARZYNy LOG OF TEST BORING BoigN..2-82-O....
Badger Army Ammnunition Plant Brn~...PB2Project................................................... Surface Elevation ... §6.8.

.............................................. job No . .... C.i1Qai13...... ..
NONUIOIC Location Baraboo............ isoin Sheet ....... 2....of ....... ....

1406 EMIL O~UF*P.C. NOX M36. MAUOWN. WIG. 637115 TEVL. (606) 257-4646

SSAMPLE SOIL PROPERTIES•'
VISUAL CLASSIFICATION - - -

SnMv Million and Remarks . w U L U

Na. JTy 1 N Oeptb _ _ _ _ _ __ _ _ _ _ _ __ _

-Medium De.nse to Very Dense, Light
Yellowish Brown (2.5Y 6/4) Fine to
Medium SAND, Little Silt, Some
Gravel (SP-SM)

9 SS 15" M 38 - Less Silt at 49'------ 50

End Boring at 50'

------ 55

"7--

- - -7 --o5-

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling None Sta. 18 / 8 .2 Complett1 8 /.8 2

Upon Completion of Drilling Crew Ch.,VG/MG.ig 55-51 ....
Time After Drilling ¼ hour- Drilling Method CS ...-1.'.
Depth to Water .__WO.0-5O ...... ............
Depth to Cave In ...0 ............_ .........DC(4") 0.0.'



WARZYN LOG OF TEST BORING PBB-82-02SBoring No .........Project .... a.d.e.A....y..Am..m ...n...ant......... Surface Elevation .883..9

S............................................................................ Job No .... ...........
EN INEERING INC Location .......... .J i ................. Sheet .......... of ....... .

\. =1400 EMIL STREET * P.C. BOX 0853. MADISON. WIG. 53715 * TEL.. (606) 237-484-

SAMPLE SOIL PROPERTIESVISUAL CLASSIFICATION - - - -

lecovey Moisture and Remarks , W Lm I 1. 0

12" TOPSOIL
1 SS 14" M 11 Stiff, Brown to Dark Brown 1.5'

- -- (IOYR 4/3) Silty CLAY, Trace
S2f Fine Sand (CL)

2 "S 6" M -1.4

JUL . 8" M L-. Loose to Very Dense, Light
- - Olive Brown (2.5Y 5/4) Fine

to Medium SAND, Little Silt,4 SS 8" M 10 Some Gravel (SP-SM)

- -Color Change to Light Yellowish
. 5 SS 18" M 35 - 15  Brown (2.5Y 6/4) at 14'

_• .... • !8"M 142 ý-2--

7 SS 12i1ZM...:25.
Trace to Little Gravel from
" 14' to 29'

8 __SS 12" M 24 30-
( ) ocket Penetrometer

"eading, TSF

-- 35- Medium Dense, Light Yellowish
Brown (2.5Y 6/4) Fine to Coarse
SAND and GRAVEL, Little
Silt (SP-SM)

- 40- * Shelby Tube Pushed Hydraulically

at 600 PSI from 3'-5'

(--- 5-

.k(Continued



W ARZYN LOG OF TEST BORING Brn o.PBB-82-02....
Badger Amy AmEunition Plant

Project B............................................. Surface Elevation ... 883..9 ...
............................................... Job No. .. .. J.QL1 .3. ..... ...

Location.fh.... Baraboc,.Wi scons ... in.............. Sheet ....... 9....of .....?...

1-600 EMI. *TnE~r * P.C. 8MX 9530. MADMOCN. WIS. 03716 * TEL.. (604) 257-4640

ro SAMPLE VSA LSICAnN SOIL PRQOPERTIESýVISUAL CLASSIFICATION - - - -

S' and Remarks 0 w U K 0
Ns.TM~ F N hpb______________

Mediun Dense, Light Yellowish
Brown (2.5Y 6/4) Fine to Coarse
SAND and GRAVEL, Little Silt

9 SS 17' M 26 (SP-SM)

End Boring at 50'

55-

"--70-

1-

WATER LEVEL OBSERVATIONS GENERAL NOTES
None 2/22/82_ . _ 2te/22/8&

While Drilling Start . .... ... C ~ lme.........

uon Completion of Drilling_ Ce_•_____G/__e 55-1
Time After Drilling 4 hour _ _,,il Meto......T.S0....

Depth to W ater 10.0- _'w.....__. -5.0 '._.. .................
Depth to Cave in ._ _ _41_1. q_ 1.0_.. D.C. ....0-. .0'



WARZYN LOG OF TEST BORING Boring No ................... ........

.qvProject .a...Am.*ipunto Plant ... Surface Elevation 8 7'74.................... ......... Job N o. ..... C..1..03.1.3 ........... ... I
NBIAINO INC Location .................... . .............. Sheet ....... I ..... of ..... 2...

•14400 EMIL *RIWEaT • P.O. SOX 9530. MAC1o1oN. WIS. 53715 • TUL. (O60) 257-4848

r-SAMPLE SOIL PROPERTIESN
VISUAL CLASSIFICATION

Rc,, Meiti and Remarks 4, w LL FL 0

Dark Brown (10YR 3/3) Silt TOPSOIL - -I,

1 SS 2i" M 22 Stiff, Dark Brown (lOYR 3/3)
, Silty CLAY (CL)

2 3"ST12" M - ** ...

3 SS 21" 11 30 Medium Dense to Very Dense,
I -Light Olive Brown (2.5Y 5/4)
"4 SS 24" M 71 Fine to Coarse SAND and GRAVEL,

Trace of Silt, Occasional
Cobbles (GW)

5-Ss 151 W 38 7

-.... Dense to Very Dense, Light
6 SS 15" W 39 -0 Yellowish Brown (2.5Y 6/4)

SFine to Medium SAND, Trace
Silt, Little Gravel,
Occasional Cobbles (SP)

7_SS 18" W 101 25-

"Little to Some Coarse Sand
& Gravel Encountered at

J__ .. $118" _ 151-30_ Samples 7 and 8.

- ) Pocket Penetro eter
-- Readiilg, TSF

* Shelby Tube Pushed Hydraulically

Sit 1400 PSI from 3' - 5'
S.. . .. .. "- 35 -

35- **Dark Brown (1OYR 3/3) Fine
to Medium Silty SAND (SM)

40--

------ 45

3 (continued)



WARZVN 
LOG OF TEST BORING 

0on o *~B-3]
..................................Jo No C.3 ........

rf
_ _~ ....t.......

c tu ..... *araoAR Wisconsin 2......... She .r. ..........
1400 9"IL.363 P.C. EMa 9630. MA01004, WO. 53715 - ilL. (01100) 207.44

SSAMPLE SOIL PROP=ERTIESVISUAL CLASSIFICATION -

u IN and Remarks 0 W u FL 0

Dense to Very Dense, Light
Yellowish Brown (2.5Y 6/4)
Fine to Medium SAND, Trace
Silt, Little Gravel,

9 SS 18" W 32 7 Occasional Cobbles (SP)

End Boring at 50'

5-_

---

-3-

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling Start 2 tl..8/8.oýmpi/t./l...8. 8.

Upon Completion of Drilling- Crw Chief LS. Rg -2

Time After Drilling • hour Drilling Method .. C.S..0.-.0
Depth to Water 8' 0 DM/W0 a..?fSO I ....................

Depth to Cave In DC .4.')_... - .0. I... ... ......... ....



WARZYN LOG OF TEST BORING PBB-82-04
Pradect Army ........unition Plant .. 0.YvProje.......................... Surface Elevation ..............

S.......................................................................... Job N o . ..... .C...1..O3... .............

INIU J E E R S N IN C ation ........ . .) ..q . c,.. .w sc .ns i .. ........... . S hee t ...... .I ..... o f ...... 2 .

1400 EMIt. rThET - P0o DOX 0•36. MADIS'ON, W"i. 63716 * E1[..L. (6e) 2S-7.4"40

SSAMPLE SOIL PROPERTIES•
VISUAL CLASSIFICATION S -O RI

amlf ul t and Remarks • w
ft T.. ; ; .o

1 SS124"' M 19 " *_

2 SS 18" 51 5- Medium Dense to Very Dense,
S -- Light Yellowish Brown (2.5Y 6/4)

3 SS 15' M 66 - Fine to Coarse SAND and GRAVEL,
- __- - Little Silt, Occasional
Ss4 1 81 M 1 '0- Cobbles (SP-SM)

5 J_ $$18" W W6•s

_.6 ... SiB" 1sW 38 2--

- - Dense to Very Dense, Light
Yellowish Brown (2.5Y 6/4)7-25- Fine to Coarse SAND, Trace

Silt, Some Gravel (SP)

S3--35

- Medium Dense, Dark Yellowish
Brown (lOYR 4/4) Fine to
Coarse Clayey SAND, Trace

- -46- Gravel (SC)

• * 2' of Frost Present

----- 15-

(Continued)

*3 - - - -



WARZYN LOG OF TEST BORING Borng No.-PBB.&Z..W ~ ~~~~~~adger Army Ammnunition Plant SraeEevto 8I • I w~~~~roject .... . a.• .u i i o _ l 8 .. . .................................................... .. S urfa e E le ation .§§ ..o .0 ..!
I w W o ......................................... C................................ - No. ..... C...I la .........cc-•-_• ......................... ........ Shee ...... Z ...... o0........J-

UI~UAf~I ItICBaabo 1  isonsn 2 of ............

" 100ML. S IMM ' -T P.O. DOX 6636. MAC•IWl. WIS. 53715 * 'L. (C0O) 267.4040

SSAMPLE SOIL PROPERTIES
VISUAL CLASSIFICATION

hWy WONe and Remarks q, W U, K D

Dense to Very Dense, Light
Yellowish Brown (2.5Y 6/4)
Fine to Coarse SAND, Trace

- Silt, Some Gravel (SP)9 SS X W ill ***

End Boring at 50'

-**55 Less Coarse Sand & Gravel

at 49'

-7-

------ U-

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling Sta/.2/.2. Completg/jg.. 2

Upon Completion of Drilling Crew Chief .L.. Rig ..5.5-.
Time After Drilling I hour Drilling Method •* 0- ...

Depth to Water 8'DM ..DM/WO 10-50'........

Dp to Cave In . ..... ........DC(4")01O'



WARZYN LOG OF TEST BORING PBB-82-05
Badger Army Ammunition Plant BoringNo ...........................Project .............................................................. Surface E e a in .8.2............

. SufaceElevation87......
C 10313;'"'':L......... . J''............... JobNo...... . ....... 2 .

N IN RIN Loc ao ............................................. 
. Sheet .............. of ...............

40 ZAML~e SlVd T -1r P.5. Nox 9530, MASON, Wi. 18 53715 • T"iL. (306) 257-4040

SAMPLE CLASSIFICATION SOIL PROPERTIES
lhcavuvy Meisturs and Remarks • w u. P. D

I0" Cark Si10"IP L
I SS 18" M 16 Stiff, Dark Yellowish Brown

k (10YR 4/4) Silty CLAY (CL)

2 3"Sl 12" M - Shelby Tube Pushed Hydraulically 1.7) 49.926.2
1 __ - at 800 PSI from 3' - 5'

3 SS 124" M 7 *

4 SS 30" M! 33 -10- Dense to Very Dense, Light"33 Yellowish Brown (2.5Y 6/4)
"Fine to Coarse SAND and
GRAVEL, Little Silt & Clay

5 181, W (SP-SM)

6 SS 9" W 81 20--

7 SS 12" W 67_'-
Very Dense, Light Yellowish () Pocket Pe -,etr eter
Brown (2.5Y 6/4) Fine to Readi g, F
Medium SAND, Trace Silt,

-- SS 15" W 100 Little Gravel (SP)

*.Loose, Dark Yellowish Brown
- (l OYR 414) Fine to Medium

35- SAND, Some Silt & Clay, Trace
Gravel (SM)

• 4-
Very Dense, Light Yellowish
Brown (2.5Y 6/4) Fine SAND,

-45- Little Silt (SP-SM)

S(continued)



WARZVN LOG OF TEST BORING PBB-82-05gBoring No.. ...... ..............
BrogerABa Aunition Plant 872.9

................................................ Job No. -c.. 1C3.3. ...]...... ..
- ...... Baraboo. Wisconsin . S .

__...___ ._. ... .......... ... ....... et......... of ..... ?......

w" AeEMLt *TxEET - P.C. SOX 0530. MACISON, win. 53715 - TEL.- (6011) 257-4040

SSAMPLE SOIL PROPERTIES
VISUAL CLASSIFICATION- - - - -

us isti and Remarks 0 w U PL D

Very Dense, Light Yellowish
Brown (2.5Y 6/4) Fine SAND,

9 SS -7 W835- Little Silt (SP-SM)9 SS 17" W 83 -- ___

End Boring at 50'

"-"5-

-------

-70-

1-5-

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling SI84 16/82  .3pet/16/82 *
Upon Completion of Ori-ling Crew Chief.... R•.
T i m e A f t e r D r i l l i n g k h o u rD__ _ _ _ _ _ _ __' 

..._. ._. ..0 . -.1 D. .!S - 0 .'

Depth to w ater 6' 
..............,,-,,-,,

D e p th to C a v e In ..... . ....... . .... . ..............



* WARZYN LOG OF TEST BORING Boring No.PBB-82-06Bori g NO... .....................

Badger Army Ammnunition Plant __
Project ......................................... Surface Elevation..- .

..................................................................... Job No. .•JQR .......

N ==E ,,J ,NC Location Q......... .... W.X .s.o.s..n ............... Sheot.... ....... of.-2---- ...

ý 11400 EMIL *133T6 * P.C. MOX 1638. MAmUBON, WW-. 53715 • TEL. (606) 257.4467

SSAMPLE SOIL PROPERTIESVISUAL CLASSIFICATION- - - -

RNcumy midure and Remarks , w U PL 0

- FILL: Black (5Y 2.5/1) Clayey
1 SS124" M 19 Silt & Cinders

18" TOPSOIL
2 SS 30" M 9 Stiff, Dark Brown (lOYR 3/3) 1.3

Silty CLAY (CL) _1.3)

3 3"S1 24" M - Dark Brown (10YR 3/3) Fine to

Medium Silty SAND (SM)

4 SS 3o- M 58 -
Dense to Very Dense, Light
Yellowish Brown (2.5Y 6/4)
Fine to Coarse SAND and

-SS 18" W 49 15- GRAVEL, Little Silt & Clay (SP-SM)
5 SS8"W4g - Less Gravel at 15i

_.6.... SS 18" SW 44-20-

Dense to Very Dense, Light
- -- Yellowish Brown (2.5Y 6/4)

7 SS 18" W 92 Fine to Medium SAND, Trace
Silt, Trace to Little Gravel (SP)-- ( ) )ockel Pen tiron eter

eadi g, TSF

_ 8 .1_ 6 " W 3 7 3-- _

_- * Shelby Tube Pushed
Hydraulically at 1200 PSI
"from 5' - 7'

- - 40-

(COn, Ied)



WARZYN LOG OF TEST BORING PBB-82-06Boring No. ...........
prjc B... e AmAnuiti .o n ..Pl ant .... Surface Elevation 866.89..

JobNo...La..3........

*NiPEUN IN Loction.......... 54~o& Wtor1UP............. Shoot ........... of ....?.......

1409 EMI1L STINEET - P.C. N0K 6638, MA00ON WIS 53715 * TEL. (006) 257-d40"

ýSAMPLE VSACLSIIA1N SOIL PROPERTIES
hmsw, eiutw and Remarks u W UL K1 D

ý'y 7" FN einDense to Very Dense, Light
Yellowish Brown (2.5Y 6/4)
Fine to Medium SAND, Trace___

9 S 6 8Silt, Trace to Little Gravel (SP) - _ - - -

End Boring at 50'

-- --- 55.

-- --- 70-

- - - - - 75-

l-'-- U

WATER LEVEL OBSERVATIONS GENERAL NOTE S

While Drilling star?/ 1./8Cmle;16/
Upon Completion of Drilling Crew Chief I ....RM.05.2..

Time After Drilling 4 hour _________Drilling Method ..........

Depth to W ater ____ _ ...__ 0-__0_ ...__ ......_ ..........0
Depth to Cave In ......_ .............. __ _ _ _ _ _ _ _ _ C ~ O.



WARZYN LOG OF TEST BORING
Prjet ...Badger Army Ammunition Plant Brn o.... B...-7.

r 0ject............... ....... e.. ................. P]........ Surface Elevation

S.......................................................................... Job N o..C .. 03.13 .................
IN IN INC Location ........... . ..... s... n .............. Sheet ......... of ..... 2.........

140I EMIl. P.O. SOX 963i, MAIION. WIS. 53715 - TEL. (604) 257-"

ýSAMPLE VISUAL CLASSIFICATION S
leeway Moisture and Remarks ,

I -1 12" TOPSOIL

. 1 SS 18" j 13 Stiff, Dark Brown (1OYR 3/3) (1.5_I I Silty CLAY (CL)

2 S1$18" M -

3 SS 18" M -a

4 SS 24" M 55

Dense to Very Dense, Pale
Yellow (2.5Y 7/4) Fine to
Medium SAND, Trace to Little
Silt, Trace to Little Gravel,

.-- SS1. W.. 44 "-is- Occasional Cobbles (SP-SM)

-... More Coarse Sand & Gravel
.-.6 SS' 18" W 56 -ý2  Encountered from 17' - 20'

7 SS l." W9 --Z * Shelby Tube Pushed Hydraulically
from 3' - 5' at 1100 PSI

"D*ense, Light Yellowish
SW 8Brown (2.5Y 6/4) Fine to

_.8... SS 8". 83----30- Coarse SAND, Little Silt
and Clay, Little Gravel (SP-SM) ( ) Pocke Pe retroneter

Readi g, 'SF

S.... . --35-

- 4o

S ----

-2i•-



WARZYN LOG OF TEST BORING 'Boring No. .PBB-82-07 ...WesBadger Amry Ammunition Plant e5.

NUNEIOIC Locatlon ...... Ba-raboo,,WI~sconsIn............ Sheet ..... 2....... of ..... 2 ....

1400 EMIL. STREET * P.C. NOX 3530. MACIIfON, WIS. 53715 - TEL. (600) 257.4*46

SAMLESOIL PROPERTIES4'
S VISUAL CLASSIFICATION E-

koau' Musthr and Remarks 50 W U Pt 0
'7 Tp N Depth ______________________

- -- - - ense to Very Dense, Pale
Yellow (2.5Y 7/4) Fine to

- Medium SAND, Trace to Little
- - ~- -- Silt, Trace to Little Gravel,- _ - - -

9 SS515" W 98 ý75- Occasional Cobbles (SP-SM)___
End Boring at 50'

-- 55-

- - - - - 65-

--70-

--85-

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling Sfkarti. 2 /~ 8 omplet/16/ 8  W
Upon Completion of Drilling Crew Chief .... Rig..-
Time After Drilling P hour _____ ____ ____ rillhnCS 0-1

________ _______ '"_____3 8_._.........__ .....10..0
Depth to W ater __ __ _ -__ _ _ 0___ _ ........... ........_......

Depth to Cave In DC.__4_ .'.)__. 0-__1.0.__.._. _.........(")....



W ARZYN LOG OF TEST BO ,INorigNo ...... ....B
Project ..... Stui.fn...aP.1..ant. ..... Suface Elevation ... .7.1.9S.......................................................................... job, N o. ...C ..103].1 ............... i

Jo No 
.... 

... . ...........NUINEERINO lij Location ...... B ,.is.o.n.s. Sht ...... I.... of 2

S91400 EMIL STREE[T * P.O. BOX 0830. MAOISO4. WIG. 53715 * TEL. (800) 257-484

( SAMPLE SOIL PROPERTIESVISUAL CLASSIFICATION - - -

Rlervery Moisture and Remarks , w u PL 0

- -Dense, Dark Brown (10YR 3/3)
Fine to Coarse SAND, Some

1 SS 12" M AL Silt & ClaA Sonm Gravel (VM.--

2 !S 12" M 42--_
I -Medium Dense to Dense

3SS 12" M 14... Light Olive Brown (2.5Y 5/4)
Fine SAND, Little Silt, Little

4 m-- Gravel, Occasional Cobbles4 SS 8 M 2 -10- (SP-SM)

j_$s12"M 20 1'-'-

SM 34 "--

Dense to Very Dense, Olive
Brown (2.5Y 4/4) Fine to
Coarse SAND, Trace Silt,

7 8" M 63 25--. - Little to Some Gravel (SP)

8 12" 3 60" More Gravel Encountered at 30'

-40

45-

_ . ... .- "--4--



WARZYN LOG OF TEST BORING Boring No ....... PBB-82-08
Project ~~Badger Army Ammnunition Plant Bo-n-N...-B8

ProjeS E..............................................................l Sti n ..El.ev.a..

...... ... ai..
0 .CA .......... i Baraboci,-Wisconsi .n.......... JbN ....C..03 1...2........ ..r .. , ...... on...................... . She• ...... .... of ....... ?....

140 • MIS Og113l * P.C. 0OX 11M0, MACGO. WWI 63715 - TEL. (600) 257.4040

r SAMPLE SOIL PROPERTIESVISUAL CLASSIFICATION - - -

naciwy Melotn and Remarks q, w U KL 0
tic Twoe N 0"s _____________

Dense to Very Dense, Olive
Brown (2.5Y 4/4) Fine to
Coarse SAND, Trace Silt,

-- Little to Some Gravel (SP)
9 S$112"* M 65

End Boring at 50'

- -_ * Some Silt at 50'
"55.

- - - Si

----- -

------ 0-

"8S-

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling Start 2..... 1om ete/l 82 .

Upon Completion of Drilling Crew Chi•GJM i. 55-
Time After Drilling hour Drilling Method
Depth to Water 20 ' DM/WO 10-50'.........
Depth to Cave In _ ..... . . .. .. .. . ........ ....



FIELD BORING LOG Boring NQPa0

DMCOUsc.P AVLI Ordlw- & 1111mu&M t. -4 Oat* st"0 /d - 12 9di cOMP1tldt~-3
memwob a- lcw suize 1 &P~ at%. HMU 11.71 0.2 Protection uwo# N>
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uro w o o Crrotvims on M~Wutorn'g
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FIELD BORING LOG. IBoring Nco!'p-"
"counc No ~b3. JP'~ct NO"* A. AP I Pw9 3ý. of
Conuitora 44rpol Onhewj. Datesi starf 0*. - coogIW *le -9

AfVWIUO Wjj I Caftv Sa I ~ MJ1.102pmectma ummNt
arwi EL Sad 0100 below 9 amIS"5 Tota 0Omn 25-.S'
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SAMPLE DEPTH IN SL-CUS PIER Pf-.. CV1ETSC K!7C:s
No. FET 6-INCAIS D ESCIIPTICNi ADAN OF3RNG

el~LW 5 w4,v O -/Oec s ) 1 8 l 0.1

2- 1,f~ok-/%0 5, 0 r 7 '

1 3 20 '--3 C - b 
0s / .1/ i

e,~4 ev4&(/weý6' 9

(SIP

S_ _ 4-r__ SY -'~

1%# - z 1. VIM .



FIELD ORN LOG BORING NO.f'f3 - O
oteit" No:33-o INct-uaJ: uurAmMA- &AAP IPACE of .

ChSLLhIXG cMrATC-C3: LAW42MS4 J ILLMl D g, JATE STARTED / CrWtLST!E

e7c:AP - /cv cAs-*G IZ 'm TIP Wd: g~i. V 1PRVCr:ICU LEVEL: 9
caOJNS IL.'Ji.. 4W .7 it-L OEL.63 1ATf E: F~ SY L!!. - i5 TCTAL OEPTI: ~ 1

uwMU ! I LC4 ptI4 !,4'.1 CC.%PEMTS CH c %2*l
No 017osc!pr'XjE ACVAHC-I OF C N P

s____ _____ ____________________

AtO

ro~o~r

-/55sA~ $V".74P// -,o- Vj6

5* ~ ~ ~ AltWSq.;____:K
c -V

,C.t k Vt..O

-- 
e s S " Ana 

0



LD BORING LOG BORING NO. F8/ j0.-

PIOJECT NO.: 5753-O PROJECT NAME: USATNAMA- BAAP PAGE OF/

7RLLING CONTRACTOR: LAYNE-MORTIHiEST DRILLER: h.4//.cw.. JDATE STARTED .3/Z.4C COMPLETED £V

HiETHO: ,q ~ CASING SIZE: .Z"TIP oV: -E' /o.,DS.VPROTECTION LEVEL: L>

GAWS RELV.: SSZ.3 S$OIL DRILLED:q ty UATER LEVEL: -X1.41 TOTAL DEPTH: 90
LOUGD BY: J.blt2g. CHECKED By: qzg . DATE: *tet

S1PE DEPTW IN IL0aS PER PEN. COMMSENTS ON MONITCRING

NO pUT 6-INCHES -DESCRIPTION ADVANCE OF BORING
REC. TIP LEL

erly 5tt -. 'A

- -t IF- W /ovd-) #-a44

As& _ _ _ _ _ i ipo *

______f ________ &W*-'I7IA.ir~ Ap 4C

____ AU .mfv 4D-. s/< vI s a

JM s Ae# CD4J4Af e$&a

-3085 4.10 14 7



FIELD BORING LOG BORING NO. ?•--o I
PmOJCT No.: 5733- PROJECT NAME: USAT. MA- ,AAP PAGE OF

DRILLING CONTRACTOR: LAYNI-NNCTHUEST DRILLER: D JOATE STARTED "51ZI b €' COMPLETE"

ETHOD: . CASINGS SIZE: ."TIP *V: PROTECTION LEVEL:

GROUND ELEV.: I~ SDIL DRILLED: gia;C UATER LEVEL: -77'Z;c TOTAL DEPTH: 0

LOGGED BY: s.CHECZED BY: fDATE:

DP. FEHT 6-INCHES DESCRIPTION ADVANCE OF SCRIHG
[SA~~ADVNC OF_ _ BORING_ __ _

REC. T-,

0-2' z orecs-nc

ri c , , ,

I-c'



ELD BORING LOG BORING NO.' P50- W ¶- og

PROJECT NO.: 5733- 00 PROJECT N~AME: USATNA4A- S.AP PAGI O

DRLLN CCNTWACTOR: LA'tNt-MORTWAS4T DRILLEN: J..D AT! STARTED COIPLETED

WTMET 4,.l.0 IA CASING SIZE: ~, .~ .. TIP WV PROTECTION LVVEL: '

GROWIIS LV.: W. ISOIL DRILLED: dWATER LEIVEL: l'. TOTAL DEPTH:

LOG=1 3?: I41 4 ' CHIECM 11: 2!j4Pe JDATn:

SAMPLEf DEPTX N iu L0a PIE PEN.~ IOEETS ONtca~
No.1 FT 6-INCNES M ýDESCRIPTION ADVANC-9 OF MNICING

RI£h~~/e~C./i. ~ t';gIpq7

/0.0, - 7P5' -, mp erw awW 'dr

soavc../ 0 5 (4Lt4P4#

76- 1. 7' 009.

A~e A~j



FIELD BORING LOG BORING NO. Z~re#. - w- czo
P"OJIC aS.: 575- Z:o PWAICI aw9: =uIAmU- UaP a F7

USILLIUS CWTU*CTINI LATW1Wm4ST1E SolLI3: 1, Ali.k.v.pI% fATI STARTO Z (=w CLETCO

ow"03 &.Z W6 CIS WINIn: .3> 1 TIP ow: PWTICTIm LWL; -p

NsE DEV.: M. & E 1=1t alu: IMTD LEmwa: /0 . I TMAL SWTU:

LUSI 61: * Q-*Taw 09 V

luoE WINS In 06" M MU P. WU.UTS am USITCRING
m U -m s mc. e i ovft uOIWN TIP LII.

*-wp 44

~-'~ :%&w" 'r.V (.s -

00-"-~ A"4 &V< .4 A ,~

-MP -0t'"0, m fso

Zoo- Pf t& 0 Q

/go pktc 000

A%*_um

-4A.(~p



BORW4G LOG BORING NO.A8i4
PWJEC! NO.: 573- OJECT UKM: USATKAXA- SAA0 PAGE OF

=I.MT3CU havc, ~ TaS OIL,,W: OATE STARTED 3 -S CPLETjD

TUm:~ buý &% CAESIN SIZE: C? 4-z Ip TIP gV: 0.PROTECTION LEVEL: b 4 '

dKWII.V.. JM.q 130L 04ILLED: 7,4 dATE LEVL: ~%TOTAL DEPTH:Z

LOIU SIV: CN CKE0 SY: DATE:

WAIP KPT* i SLIJSC" PN. TS ON MON ITOR I 4G

Po.m -m sKSMIPTICM ADVANCE OF BORING TI LE

- 10-2. ME efJ~)LOOSE SLAt,1"r-

45-391 b- 3 'wD04Sý(use

-ý o !$Wv us AoJL*VA

-o - ,Os

7ýjC ----- &W -~ Iz =:l 4 Sb

~-0 IIO .- 100

It'LlA~AJar)wArrv+ SO,, Lb- .0

1-ý 9 p wl, #-.

-WOpr-

Q ý 100.1'



FIELD BORING LOG FBORING NO. f'~- -

MUMEC NW.: sm- PROJECT NAM: USATHAISA- MAP IPAGE Z OF 2
0MILING CMTRACTOR: LAYMNI*NUTMEST DRILLER: ;* Po~~j~ue JDATE STARTED 35 COW4LETE3

WNWU: CASING SIZE: 9,ITIP ev: o 70 PROTECTION LEVEL:M

4SD0 amE.: n ISOIL DRILLED: Uus IATER LEVEL: JIS TOTAL DEPTH: Z6s

LOOME BY: f. BtAjCOECKED lyTd - JDATE:

DEPTU IWN in SOWS PER PE. CWINTS ON MONITORING]
NO. PUET 6-INCII DESCRIPTION ADVANCE OF $MSING

EEC. TIP LEL

ST E-2. 0 00 00"r, rr~czec~ F&a*ft0.

S-2 LT -;; ,Sf- L-r7 e' co 0 .

____ SAI.j~s PAepojcXot 0-oec)o/*

4¶&~A C... og~d'q



ELD BORING LOG BORING NO. WtJA- ER-

PROJECT NO.: 5753- PROJECT NMAE: USATNAMA- IMP PAGE OF

RULLING CONTRACTOR: LAYNENTsET DRILLER: DT TRE C OPEE /
METNOD: CASING SIZE: (,7'TIP *V: ~t).O PROTECTION LEVEL:

GUMW ELEV.: g ,C SOIL DRILLED: I2, UA ITER LEVEL: O ATOTAL DEPTH: 12.1B~

LOGGED IT: ICHECKED BY: "DATE:

SANPLE DEPTH IN 3LOWS PER PEN. COMMENTS ON MONITCRING

NO. FEET 6-INCHES DESCRIPTION ADVANCE OF BORING
REC. TIP LEL

to-^d, wP.6L ko -po~rL

rircAL L0144 vcr cll..gco.0eb1 tP. 9 fb.•-mw-, 4.

,,r.'u ..e c

oa-S.. o" 4c-.. -,, .e, 4,o w. i.c.

laxx 4 o nL.S -\vw#

immdA. -

aam A

/2mw



FIELD BORING LOG BORING NO.iPqCJICT WO.: 375- (PROJEC NAME: USA-,'XN4A- SAW PACE / OP2

0RILLING CCNTRAC7CU: LAY?4ENCITNUEST ORILL!.A: 6.* &V~fW )DATE START-E-3 ~.!E

(rmc: ~p. ~Q cJsz*G siZEm TIP *Vý PqCTE;CIIC LEVIEL:D

'G20MN ELfV.: jg.(,jSOL ORILLE: 'iWf(ATiq LEVEL: 1 9TOTAL DEPT~4: 14/o S'f

ITUO3: C'C:4EcE 8y: [ fb~b OAT

SWL CPT14 IN ILS~ ptM. CVWE4ETS CM 1CNC:J

F i-N:E DESC21PT*ZCN ADVA~a OF SCl:MG

el5 V.' -%

-____41 01__ - --



US ARMY ENVIROWf AL HYGIENE AGENCY

DRILLING LOG

PROJECT lads.? A.,, DATE U and 1,, ,, -s

LOCATION s! allntPo,, DRILLERS 20c- '[1 ldl
.krstat Croua4 -•T.im..! .

DRILL RIG _ 1520 BORE HOLE PS.-45-C.A

0 |Lit~11 , -wit: Au kr brov . . . .

r ea d, tooI

wichdl Init" t gravele T~e

owen

- -

.... , to coaee grais~ed
MW tie gravel

AiMA From I•. 8o 2

seved taose0,mp V o foe

Sea soi to .aregr2.



US ARMY ENVIRONMENTAL HYGIENE AGENCY

I ~e DRILLING LOG

Ia.e see,4.fr of tfft form is NmSH.ESJ

PROJECT 1411.31 ME DATE - --14 Sep &5

LOCATION of," pov DRILLERS 20th tat Ad.,

3rttag Ground ,Geoloffiss - Fo v

DRILL RIG """Lag 1500 BORE HOLE ,-,S-OIA

IWLL
TYP VRK

PER 6 t DESCRIPTION _ _ _ _ _

Sam 44 above

4$a11, indmim to Coarse spaied,S40 *tltb ftne sravol (0%l)

II

ADENA Foar 130,-l ftv 82
a*"*". WSW@ 'teem *5 Joe-.w* .

C-3



I
"US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
(The pega*tmo of this #form of NSNIOsJ

PROJECT Bs.d.r A, DATE 14 Sea as

LOCATION South of fro.ellant, DRILLERS 20th Suz Ide,

lurninu Ground . .. o l. 0iam f! 7

DRILL RIG Failing 1500 BORE HOLE PSN-85-OlA

" SAMPFLE"

TYPE
(rest)
OEPTH PER 6 K DESCRIPTION REMARKS

Sand. mrdium to coarse grained, Drilling slover

gravel and cobbles

70--,

Sand, md~im to coarse grained
and gravel

AENA Fare 130. 1'Nev 82

C.4



SUS ARMY ENVIRONMENTAL HYGIENE AGENCY

N .DRILLING LOG
Io tidn. m el 08' 1 o4 ,0 a iM3DO.U5)

N PROJECT 219d6er WA DATE _15 sea,.

j1 LOCATION South of Ppro,.an, DRILLERS 20th Ent 3d..

Deratag Ground ,els *?a

SDRILL RIG FatlIng 1500 BORE HOLE P, ,-85-OIA

d -N(foot)R3 -
0"P~ PER 6 li OCC2RIPON RD4ARS

i - -I

tI -

E•X Fare0 1301 gav 82 g

R•nddlpoem N'. I* so . 'p,v ON be Iw OSnA

CoS



US ARMIY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
ITh. e•.e f 8*. f• 'U ,$N 1S*.1

PROJECT 8&d,*. AAP DATE 13 so, as

LOCATION s DRILLERS ZO2h SI ide,
rui•stm Ground ,oo pt om - 1e ,

DRILL RIG , ilt, 1500 BORE HOLE FIN-85-OIA

(1..0:)
OTh PUG in 1 ECAIPTI RMRKS

Smo as above

(Feee: of set

AINA Fore 130 1a klv

a gI
coI

SMM Fore 130. 1 Ne U _____

0e• WINtO Deem iP9. - -•. e•t*l W• k tm

C.'



US ARMY ENVIRONIMENTAL HYGIENE AGENCY

DRILLING LOG
(Tsoe D,*DOse'v of this feWm 08 mSf.f Si

PROJECT Sadttr- "p - DATE 1. Oct as

LOCATION South of po,,llanc_.,= DRILLERS 29Ah EAnt d.,

surging Ground S W CPT Sartanmr

DL IailinE 1 BORE HOLE CSN-85-02A

DRLLet RI

DEP PER 6 I DESCRIPTION REMARKS
0 Clay vith silt, mdim brown-gray

0Sad with silt and soae clay

eoulder

Sald, medlm to coarse grained
ad graml

AE•A•Fom T3o. I Nov 12
ae.aemm AsIe P.•,m 7J" so. a •j " w W.40

C-7



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
(T*e gregogeer el rfl Lenrm is NSbLU.f $

PROJECT ter ,,. DATE 1 .Oc

LOCATION South of ,o,,,lat DRILLERS 2oeh Ee Rd,,
Buarning Ground C"nneer " CI Sartneer

"DRILL RIG --il--g --00 BORE HOLE P3N-65-02.

SAMP LE
S TYPEir(Fet) -81,.OMAR'S

DEPTH PER 6 1, DESCRIPTION ,___ __ '

30 Sam an above

40 ._ _ _ _ __ _ _ _

Gravel, viCh sand

"Sand, fin, to medium grained,
with gravel

0 .Sawd, fine to =edim grained

Gravel, ,ith coarse to fine
prained sand

AEKA Form 130. 1 Nov 82
Ax..u, Kme 0*en,, 79. io* go. wade. will be E."1

C-8



d US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
IThe p'e~eeun of eaie form is ,SH.1SJ

PROJECT Sad,,r "? DATE - I O ..

LOCATION 1So0h of 21o0.64. , DRILLERS 20h Ent. 83d.

lurning Ground En,•ineer CPT Snrinmer

DRILL RI6 Fpatllx. 1500 BORE HOLE PE-.rN-05-02A

SA14F LE

id ~(Feet) m
DEPTH PER 6 1% DESCRIPTION REMARKS

II-

60 qand, sedlum to fine Zalued,

Ui

d with Inereaftl gravel at base

,4nd, coarse to fine Srained

* ~~90___
AEHA Form 130, 1 Nov 82

sopD/mo MSND Penn 78. I JoA 80. Whig• l mu• of eEod.

C-9



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
ITSl.gru**ae of this ferm is 04SM.ISJ

PROJECT oad"r AAP . . . DATE 1 Oct 83

LOCATION So.ah of ;rollani DRILLERS 20th I.. id.
Burning Ground antee CPT Sarliteo

DRILL RIG F411±ng 1500 BORE HOLE PS1485-02A.

SAMP LE
TYPE

• , ~~(1eet) 8Lrd ,
DEPTH PER 6 I DESCRIPTION RMARKS
90 Sam as above

.0
Gravel, with sand, nedid-n tO
coarse granled

!p

i AENA Form 130, 1Nov 82

RI M oo m o s m e P o m, Ml . i m s od N . - * ft W i c o f W "GI

1C- 10

" "• III I I I I I I I I •p



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
(rte sp0Redt o f this 0om is NSMIsaSi

PROJECT lad.or AA, DATE 1 Oct 85
LOCATION South of provellast DRILLERS 20th tn 3d.•

3araltu Ground CTntneer - C Serifiltn

DRILL RIG -T2111011 1500 BORE HOLE PU.-8S-02A

SAMP LE
TyP

DEPTH PER 6 IF. DESCRIPTION REMARKS

120 San as above

130-m

m 4

1• Dottom of Bole

AEHA Form 130. 1 Nov 82
#.elm ms P•n" 08. I Jua 8. whaM w•u• uMe.

C-11



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILL-ING LOG
1TA. avi,.eavu of ass lem is MSI.$1

PROJECT Badger AAP DATE -I A ,

LOCATION South of Proselleuc DRILLERS _0th !,. u,.
turning Ground =elnear- - P g4,•*,

DRILL RIG Fi"i12 1500 BORE HOLE

ýSAMLE
PC

(*0FLOW)S
DEPTH PER 6 M DESCRIPTION REMRKS
0 Clay with silt, dark bro

Sand, coarse to fine grained

i ~10--

i p

* -0___ _ __

AEINA Form 130, 1 Nov 82
,eiems NNs peem 78. 1 Joe so. white w.l". be s."

C- 12



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
(The preveawo elf Mae ferm a# HSHI.eSi

PROJECT _.d" . DATE I oe* 8,

LOCATION South of Prhov13at DRILLERS 2ot, -_l, Ude

burning Ground Envineer - W qi4..,

DRILL RIG Failing 1500 BORE HOLE PlN-•S-AlA

SAMP LE

0{P PER 6 1 DESCRIPTION REMARKS

30 Sa as above

40
Sand, coarse to nedius grained

so

AEA Form 130. 1 Nov82
4 0 * A N mo 18 P8 2m 7 8. J v * W f.

C-13



I
US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
T174 Dogfeiemont fto* form 8 is p 5.13rsl

PROJECT ,ad",, , DATE 3 ,

LOCATION south of oPo.109 .L... DRILLERS 2o~ h !n, Id.

lurstag Ground nea tZZ.? 4no

DRILL RIG Failing L500 BORE HOLE II

TYSAWI LE

PV PER 6 1I DESCRIPTION REMAKS

o0 Sam as above

70 -

a mssPr s os8.Wk i.

C-N14I• _

ALMA ForI 130, 1 Nv N82 Pa 1. A.wb . eW~

Re•fiS8 een 7. ;,da 8. wdV ral:f•5'N



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
(rite prowoowe ef mt** fterm it•i s f$s1i

PROJECT Badger A".. DATE I ac AS

LOCATION Southb of P1oi.,,11 , DRILLERS Addh !,. Id.durulu Ground ntineof - - ,

i DRILL RIG 'I'S 15.o BORE HOLE PR

SNF LEld ~ (,..t) TYP

DEPTH PER 6 1 DESCRIPTION REKARKS

90Sam as bove

Boutm of sole.

-- __

AERA Form'T30. I Nov 82
4@6000"e #Siva4 Form, YR. Ii. Jo s. Which wai. No W886%

C-i-



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
filepraop~etf of Me4 Iesm to #$H 9*15

PROJECT 3. d,"1 AW.. DATE 30 Sgo 65

LO uSTION south of ftopollant DRILLERS t d,
,, t ond ....... .. Entineer - C? ST- tnger

DRILL RIG Failing 1500 BORE HOLE PS-85-04A

TPE
(Feet) 9
DEP~h Put 5 1 IDESCRIPTION REIARI

- SLIt, brown

Clay with silt, mdium brows

SaOW, fine to coarse grained

30__ _ _ _ _ _

AENA Form 130. 1 Nov 82

C-16



-- I

US ARMY ENVIRONMENTAL HYGIENE AGENCY 0
DRILLING LOG

ITh1eho 9 t of thfo teo, ms NSJV-fSJ

PROJECT adsr "? -.... DATE 30 S.o 8,

LOCATION South of Preoallat., DRILLERS 10th Ent sde.,

Burning_ Ground a nsineer - CP Sertnher

DRILL RIG FaIliug 1500 BORE HOLE P.N-8S-0,A

TYPE(Feet)

DEPTH PER 6 IN. DESCRIPTIONt RVIWS
30 Sam as above

I0

5sid, mdLum to coatse prained,
-- vwthb grave l

_ ___0

ALENA Form 130, 1 NOv 82

N6eaee *l p ,* .•DI-.• i i wm•.

• m i i i ~~~~~C li iI I I IIIIII I



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
(rhe DtoponeD t 91 this fotm •s MSe.Es$

PROJECT. aledge AAP . DATE 30 Soo 85 ,

LOCAT ION South of Propellant: DRILLERS 20th Efl2 3de.

_urnint Ground Enzi.e*er CPT-Sorinter

DRILL RIG Failing 1500 BORE HOLE PN-8504Ao, I

SAMPLE
TYPE

(?etc) X
DEPTH PER 6 I DESCRIPTION REMARKS

60 Same as abovem

7 El

S.md, fine to mwdLim Srained m

ACHA Fore 130. 1 Nov 82
cosme.. MI$I F eto13. .l. 90, ufftf wiS •: aii i.

c~-18



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG

iThr itepe4aer of the. Iorf" is NsH.EES

PROJECT Bader A" DATE 30 Set 85

LOCATION Sou•h of Propellant DRILLERS 20th Ent d..,

Burning Ground Enxineer CPT Springer

DRILL RIG ,s1±,ng 1500 BORE HOLE PSU-85-OA

SAIF LE
-TYPE

(Feet) 8LOW5
DEPTH PER 6 It DESCRIPTION REIARXS

S-90 Sam &s above

I -

II L _ otte. of lIole

AEHA Fors 130,1 Nov 82
*@*&"s C 's P. - 17 6 00. mhjgh WeV be uE.

C-i,1



7 1ELD BORING LOG 
BORING NO. ~ '

PRCJECT MO.: 5"033- 0 PgETM4:UAAIA*APPAGE -2~ F-2

DRILLING c=NTRA=Tl: LAYNEC.2TWflEST OJD!:f ,~/os ATE S-ART! E q/S' CZMPLE!TiD4, 1

Cm2C: ?- 0 csai I Ze: ei TIP *V: IpqCTE!CN'C LEVEL:

42CUMO UriV.: jC. DRILLED: 14 0 a IWT LESVEL: jTOTAL DEPTH4: i

ay~I S: *.CH4ECXO 3y: JD/S AM!

SL EPHI IL:?4 M! p14.1 CCME14S C ______2.q

Sno.! F13T -MA DESC2!PTICH ADVANCE OF 3CR CMNG ~ N

/CD. 3 Ca: c

I ________________________________________________________________

,33-/9 5 /0S-~~
________ 4.ý din5v ~-'wc

Py > -

r7- 6r%0o 'a,96



US ARMY ENVIRONMENTAL HYGIENE AGENCY0

DRILLING LOG
Irh propoanent e this feomj. i$S.NI.SJ

PROJECT Badger__ AAP DATE 22 So .85

LOCATION South of Propellant DRILLERS 20th Ent, d•.

Burunui Ground GOO toniSt - rox

DRILL RIG Failing 1500 BORE HOLE

SAWF LE
TYPE

(Feet) 8LW5
DEPTH PER 6 1K DESCRIPTION REMARKS

" - Silt, dark brown

Silt and clay, tan

Sand, fine to coarse grained and
fine gravel

10

Sand, medium to coarse grained
and flie gravel

20

30 _ _ _ _

AENA Form 130, 1 Nov 82 1-
Roeo*"s "Sme oem 8. I Jun 80. waft wdll Used.

C-20



US ARMY ENVIRONMENTAL HYGIENE AGENCY

i. DRILLING LOG.I~he prooeen~fr of this forom is NHO-S)*.$

PROJECT. __Badger IAP DATE 22 Se. }5

LOCATION South of Proptllant DRILLERS o20th tat de.

lurniLn Ground Gee loitst Fax

DRILL RIG failing 1500 BORE HOLE El5-21-

SAMPLE
TYPE

(Peet) V
DEPTH PER 6 IN, DESCRIPTION REMARKS

130 Sam. as above

40

LS

Carse to fine gravel vich sand
coarse to fine Irstied and cobble

AEHA Form 130, 1 Nov 82
*ppoim*I$# INeM erm Is. I Jun go. whikR Wildl beus".

C-21



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
Trhe Dprpnenat of tAi5 f orm ii .NSH O9.f J

PROJECT Badger ,• DATE 22 Seao 8

LOCATION south of Prope1lant DRILLERS 20th Ent Ide.

Burning Ground Geolosist - Tox

DRILL RIG Failing 1500 BORE HOLE P1-85-0114

' p'
SANIP LE t
TYPE

(Feet) 7L0;9
DEPTH PER 6 IK DESCRIPTION REMARKS

0

Boulder Drilling very slow

Gravel, coarse to fLine, and sand, Gravel caving into hole

70. coarse to fine grained, rith
occasional cobbles

Sand, fine to coarse grained, an

.0 fLine to coarse gravel

AEHA Fonr 130. 1 Nov 82
Aile...se ms*N Penr 7a. I JA 89. whiCh will be used. W-



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
gtite poneaenf of tfhis form is ms. 9J...

PROJECT Bad,,r A.. DATE 22 S,, a5

LOCATION South of Poellant DRILLERS 2oth Ent Bde.,

Burning Ground Geolocisc - Fox

DRILL RIG failing 1500 BORE HOLE

.SAMF LE

"PE(Feet) XLm "
[DEP PT PER 6 IN, DESCRIPTION REMAKS

Same a above

110

AENA Form130, 1 Nov682 D ~ wZ

r _ __.itcas K sform 0 uE o . he l .... ofusd

C-2



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
MT00 propenenot of t1ie form is mVSN.$SJ

PROJECT Badu•..• AAP DATE 17 Seo 85

LOCATION South of Propellant DRILLERS 20th En, ,, . -_

Burning Ground ceo'l°ist T a[x

DRILL RIG failing 1500 BORE HOLE PIM-85-02

SAMF LE'

(Feet) SLW
DEPTH PER 6 IN DESCRIPTION REMARKS
0 SilC, very "arig brow

Silt and sand, very fine trained,
tau

Sand fin* to coarse trained and
fine gravel

10

Nd'

20

S__P_

AEHA Form 130, 1 Nov 82
p pemes mM & NINC y# 7.I jn 80. which wil" e used.



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
(Tte ptoe9e*for of this feor is NSMf.ISJ

PROJECT Badger " -A DATE 17 See 85

LOCATION South of Propellant DRILLERS 20th Ens Bd..

]L Burning Ground , Geoloist - Fox

DRILL RIG Frilng 1500 BORE HOLE PM"85-2

TPE
L (Feet)

DEPTH PER 6 IN DESCRIPTION REMARKS

5- 30

Gravel, coarse to fine with @and, Drilling slower
. mdiuin to coarse pained and

40. cobbles

Gravel, coarse to fine and sand
fine, to coarse $rained

. L60.-
AEHA Form 130. 1 Nev 82

Rogues otSNs Porem 78. I Joe so. WIfm Will 4 a"d.

C-25



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
(Trho pV,*e.,At el rais form is msmI-.s)J

PROJECT Badger "AP DATE 17 Son B5

LOCATION So,,th ofPothow,1p"E DRILLERS 2ott Ene ,d..
Bur•tng Ground Geologtst - FoR

DRILL RIG Failing 1500 BORE HOLE PSM-SS-02

SAWP LE
TYESMF 

Ll

(Feet)
DEPTh PER 6 I DESCRIPTION REMARKS

Sand, fiue to coarse granned and

O fine gavel

S. 
/

'0

AEHA Form 130, 1 Nov 82
00I08# NSN Peonn 78. 1 Ju9 80. which wit. be ulsE.



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
IThe fDoefOAWf Of this #•Opm i NSHO.f$Si

PROJECT Uad.er A, DATE 17 Set 85

LOCATION South of Propellant DRILLERS 20th En•E•d.,

turutni Ground . Geologst P Fox

DRILL RIG ?ailing 1500 BORE HOLE PEM-95-02

SAIP LE
TYPE

(oe 4) c BL
OEPTN PER 6 IN DESCRIPTION REMARKS

90 Siam an above

o*.- l-ottom of Hole

AENA Form 130. 1 Nov 82
Aiee" NUNs Pennt •8. i J59 so. whigh we/" a used.

C-27



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
(rho gmpononf e thi se foam is NIm.ISJ

PROJECT - adser W. DATE LI sea 85

LOCATION South of Propellant DRILLERS 20th En Idt.

burning Ground Geoloist - Tax

DRILL RIG F51ilin 1500 BORE HOLE PM-85-03 1
SNIP LE 1

PE
(Free) L
DEPTH PER 6 IN DESCRIPTION REMARKS

OLr., very SIFrE brown

Sand, fLine to coarse grained, fin Glacial Till (terminal
to coarse, gravel, som cobbles moraine). "E

@1

30 C -

i

I'

30 . --

AEHA For. 130, 1 Nov 82
Relese.. If SlE Poem 79. Ag 10 I. w•&dgh' wei SC ik. 1

[ C-28



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG

PROJECT , dger AA., DATE 18 Sen 85

LOCATION South of Propellant DRILLERS 20th •E ,de.,

Suruing Ground .olocist - Fox

DRILL RIG ,.lisng 1500 BORE HOLE Psm-85-01

SAMF LE

TYPE(r€)8LOW
(Feet) XDL
DEPTH PER 6 IN, DESCRIPTION REMARKS
"30 Sam, as above

40

Saud, fine to coarse grained and
coarse to fine Sravel

S0

AENHA Form 130, 1 Nov 82

Ae0e0i.s mSm PFort 78. 1 Jus 0O. whil weil e uned.

C-29



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
ITre rOopede r of this feors" ia wSIJf.SJ

PROJECT- ,adser W -- DATE 8 Sao 5s

LOCATION South of Propellant DRILLERS 20th Enfi ads .. l

Bumring Ground . .eologst - Tox

DRILL RIG "lint 1500 BORE HOLE ,,,-85-03 i: U

TYPE I
(Feet)
DEPTH PER 6 IK DESCRIPTION REMARKS
60 Sam as above

Now'-IL!

fue• to coarse gravel and cobbles

Sand, fine to coarse grained and
fine to coarse gravel 1

AINA Form 130, 1 Nev 82
6eel..., **$No Perm 7f. I imp 00. w.pekh ao. 4* W"e.

C-30



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
7(ho D'ef@Afr of this faom 'a iNs f.fSj

PROJECT . adger ALP DATE 18 Se, 85

LOCATION So.th of F-o.,,lat DRILLERS 20th E,, .,
burnint Ground Ceolost * Fox

DRILL RIG T.alI,, 1500 BORE HOLE

SAMP L.E

(Feet) 
g C

OEPTH PER 6 IN OESCRIPTION RE/ARKS
Or inL g slow, possible
boulder

Coaese to fine gravel, with sand,
fin* to coarse grained

SOWd, fine to coarse grained, with
Line gravel

00-

AINA Form 130. 1 Nov 82
Dqe'04es NSPR Poem 78, I 0 J60 10. .whot mWi. a# us"E.

C- 31



US ARMY ENVIRONMENTAL HYGIENE AGENCY 0
DRILLING LOG

(rho on.tonen, of thei f,@m is MSNMDSJ

PROJECT Badger A.AP DATE 18 Se, ,n

LOCATION South of Propellant DRILLERS Z0th -nt Bd. oI
lurntng Ground Geolorist T ax

DRILL RIG Fali,. o BORE HOLE P3,M-95-03 .

ELE M LE
TYPE

(Feet) 8•%
OEPT, PER 6 IN. DESCRIPTION REMARKS
120 Sam s an above

Sand. very fine to coarse trained

with fin. gravel

Sand, fine to coarse grained,

and fine gravel

ihi

Bottom of 3ole

AENA Form 130, 1 Nov 82

Reejeee NSN# pens, 7a. 0 Jun #Q. wail. Wd,; be useE.

C-32



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
STriDt #oemOent of bai fom a8 4SMg.15)

PROJECT Badjer AAP DATE 24 Soo 85

LOCATION South oaf Propellnt DRILLERS 20th Ent Bd..

J lurning Ground Geo,1oist - Fox

DRILL RIG Failing 1500 BORE HOLE Pm-8-04

SAMPELE
TYPE

(7fee64) L
DEPTH PER 6 IR DESCRIPTION REMARKS

SIZE, OarK brown

SLtc and clay with very fine
grained send, with gravel, tan

Coarse to fine gravel and sand,
coarse to medalr stained

10..

Sand, coarse to fine Srained with
fine gravel

2

30 __

AEKA Fore 130, 1 Nov 82

I~Nrl NSmI form 78. '.i#n 80. which wei.' 6 Used.

C-33



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
(T1# prepoeAt of thil form in us SI$Jj•!

PROJECT" Badger .P. DATE 24 Set 85

LOCATION South of Propellant DRILLERS 20th E.nt Bd..

burninm Ground Ceoloxist - Fox

DRILL RIG Flingj 1500 BORE HOLE p3M-85-04 I
SA14F LE L

TPE
(Foot)10

DEPTH PER 6 IN DESCRIPTION REMARKS

0 Sam as above

40

50L

AEHA Form 130, 1 Nov 82

popi.en NSND PORN YR. I Jon 80. which will, be woed.

C- 34



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
tite gOe000eflt of foots r, is N, N $.ESJ

PROJECT Dadgr_ AAP DATE 24 Sea 85

LOCATION South of Pro.ellant DRILLERS 20th Ent Bde,

Burning Ground Geologist - Fox

DRILL RIG ,,,,g 15o00. BORE HOLE PDM-85-04

SA"F LE
TYPE

(Feet) LWS
DEPTH PER 6 IN, DESCRIPTION REMARKS

60

Sand, f£ine to coarse grained, and

70 fine gravel, occasional cobbles

7o

@ 9 0"____

AEHA Form 130, 1 Nov 82
*..iseea NSND Perm #. i Jua 50. wiclh will 0e used.

C-35



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG I
r7he Or'egon"( f elthuisvg for Mi~esss

PROJECT B ,. DATE 24 Set 85

LOCATION South of Pro," ,,=t DRILLERS 20th E•a 3,•. K
burnins Ground Geolocist - Fox

DRILL RIG ?ailing 1500 BORE HOLE eJ8-o,

SSAWPLE
7PC

(Feet) SL
DEPTH PER 6 Itt DESCRIPTION REMARKS '
90

-I

B~oulder L

SaUd, flue to coarse grained, vit
fiue gravel

-11

120 J

AEHA Form 130, 1 Nov 82
.Iwea10 NSNU P'Fom 78. i *Je 80. wa* Wail ate W8eq.

C-36



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
Ithre geenreat of mtis fe.m is Afs1m9.rl

PROJECT , ,dg .. DATE 24 Sea 85

LOCATION South of propellant DRILLERS 20th Eal Bd,.

turning Ground Geolotist - Fox.

DRILL RIG Is"'" 1500 BORE HOLE PBM-85-4

TYPE
(Feet) 1CL
DEPTH PER 6 IN DESCRIPTION REMARKS
120 Sam as above

•ottom of Role

AENA Form 130, 1 Nov 82
popism NsI ems 7. 0 junt so. whieth will 6e ewE.

C-37



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
IThe areonefrt of this etimW fi NsMms-SI

PROJECT . aded . DATE 28 Seu 85
LOCATION South of Proicila-,, DRILLERS 20th Ent Bde.

Buarning Ground Tomoln MOMo

DRILL RIG Failing 1i00 BORE HOLE 211-85-05

SAW LE
TYPE

(Feet) RL_ I i
DEPTH PER 6 IL DESCRIPTION REMARKS

Gravel, coarse to fine and sand
coarse Co fine grained

70

Sand, fine to coarse grained
with fine gravel

AENAFor 13, 1Nov 62
*RW*# AVSMa pe,, 78. ,1 m . a, ii weirll ew 81

C-40



"US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
J IThe opeitemt ef Wis ferm to NSHM.-3)

PROJECT Badger "a ,. DATE 28 S. a 8 3 .

LOCATION south oellant DRILLERS
Barning Ground Groloaws€ - FoX

DRILL RIG - Fllins 1500 BORE HOLE BNM-8S-05

(feet) TP

"OEPiTH PER 6 IN, DESCRIPTION REMARKS
90 S4se as above

Bottom of Rlet -_

AENA Form 130, 1 Nov 82

04o"Nm en7. s.Wll i evd
--- 41



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
1The 1 oeeonenf of this form is '#S•fS-84)

PROJECT - adier A". DATE &- o _

LOCATION Souch of- Propl lant DRILLERS .- tD F,, .- . .
BurnLn Ground Enriner - CF Sor-inger

DRILL RI6 Tallins 1500 BORE HOLE Pism-S5-o6-

SAMP LE

(Feet) L
DEPTH PER 6 IN, OESCRIPTION REARYKS

0 Silt, vith clay dark brown

dm

Slt vieb c:lay, uedium browm@

10

Sand, f•lne gralned, vich.sravel i

20

AEKA Form 130, 1 Nov 82
mspse Pom" 75. 1 5A. Which Wdl) a*

C-42



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
IThr ufopelft of frit# Ie'm is HS1NfS)

PROECTadger AA ASiee ~PROJECT ,DATE
LOCATION South of Pro,,elant DRILLERS 20th Et d..,

Burt n in g Ground ' , ,,, tl i nee r• CPT' S prit'• er

DRILL RIG Tailing 1500 BORE HOLE pm-850 6

ý SAF LE
S TYPE

J(Fast) - LNWS
DEPTH PER 6 IN, DESCRkPTION REMARKS
30 Sam above

Gravel, coarse to fine, and
cobbles, vitb sand

Gravel, coarse to fine, vich sand

AEHA Form 130, 1 Nov 82
a'eleaoI H$N9 Fe r 71. I .n, *O* w ig* wil) - UUE3

0 C-43



US ARMY ENVIRONMENTAL HYGIENE AGENCY

DRILLING LOG
(rhe prolOne4nt of 'fnit form is pVSN.ESJ

PROJECT Badger AA. DATE ,4 Oct 85

LOCATION South of Propellant_ DRILLERS 20th Ent Bde.

Burning Ground Entineer - CPT. Soringer

DRILL RIG "ailing 1500 BORE HOLE PSM-85-06

SAMF LE
TYPE

(Feet) BLOWS
DEPTH PER 6 IM DESCRIPTION REMARKS
60 Same as above

70

Sand, medium grained, vich
gravel

80

90 Bottom of Role

AEHA Form 130, 1 Nov 82
Rlelwsces DSHE $arm 78. I Jun 80. wo€kh wd." De used.

C-44



WARZYN LOG OF TEST BORING PBM-82-01
Boring No ......................

Project Ammniion PlantSuacEevto I.
" • ~ oe~ ~ad~e ..A..r.......... ......unt .0......n.. .......... Surface Elevation .... 8-5.5-7..

.......................................................................... Job N o . ...............

ENGINEERING INC Location ..... .arb .W i ..................... Sheet ...... 1 ....... of ........ 3 ......

ff1409 EMIL STREET * P.O. UOX 0530. MAOISON. Wi6. 53715 * TEL. (600) 257-4643

f•SAMPLE SOIL PROPERTIES
VISUAL CLASSIFICATION S

INoYITvl Meisture and Remarks q. wIULPL I
" Stiff to Very Stiff, Black ---

1 SS 13" M 5 * (SY 2.5/1) Clayey SILT (ML) (2.0 1 1
2 SS 18". M 7 "il i
3 SS 18" M 11 ___
4 SS 17"1 M 119 10- Medium Dense, Pale Yellow

"(2.5Y 714) Fine to Coarse
SAND, Trace to Little Silt

- - & Clay, Some Fine Gravel (SP-SM)S 5_ SS 18" M 11S -1_

6.. SS 18" M 20 20_

7 SS 15" M 20 2 5

8 SS 12" M 19 I-
Boring Completed to 30' on 2/10/82 ( ) Pocket Per trometer

Readi g, 1 F

* 2.0' of Frost Present

""-*Loose, Dark Yellowish Brown
-40- (lOYR 4/6) Fine SAND, Some

Silt & Clay, Trace of

Medium Sand (SM)

• . -



W ARZYNM LOG OF TEST BORING
ýF B8oring No. PP-82.-Ol

77"77 Project Bagr ~m.A~~~it~-..~~nt...Surface Elevation .85

............... ................ Job No . C....C 10313 -.. .
V Loain .. B a.ra~bo o,.W~isc on s.i.n .......... Sheet.. 2.... of 3.

ENGINEERING INC Location. .. ..
1409 EMIL STREET - P.0. BOX 9338. MADISON. WIS 53715 - TEL. I608) 257-4848

SAMPLE VSACLSIITON SOIL PROPERTIES
Recovery 1Moisture and Remarks qv w LL PL a

-N a. Typ7e IIm Doepth ________________________

- ~Boring Completed from 30' - loo0 -

on 3/18/82I

- Unit: SAMS-2

129 s ~Chief: Larry F.- _

Very Dense, Yellowish Brown9 - -S 18" M(297l5OYR 5/4) Fine to Coarse SAND,-
Trace to Little Silt & Clay,
Some Fine Gravel (SP-SM)

160

_70 - - - - -

-. ~~. 75 - -

-- - ~Very Dense, Light Yellowish.--
10 SS 18" M 121 Brown (lOYR 6/4) Fine to

so Medium SAND, Trace Silt (SP)

-- 9 70

(Contntued) F 1



WARZYN LOG OF TEST BORING PBM-82-.01

PoetBadger Arm Ammiunition Plant SufceEevto . 7Jor No...................• q• I•J &• L•P•I-I-lyP reoject .B...... .e.......A..r~.. ,Y...A....... ....n..i..t..i.0 .. .1...n............ Sur face Elevation .8. .. 7.. 7-.

S. .......................................... ............................ Jo b:: N o . ....... C .. 1.0.3.1 3. ...........
ENGINEERING INC Location ....... B&rabooA.. i.s co n sln ................... Sheet ........ 3.... of ...... 3 .......

1: 1409 EMIL STRIEET - P.O. mOX 9530. MAOISON. WIS. 53715 , TEL. (608) 257-4849

iiSAMPLE SOIL PROPERTIES
SAMPLE_________ VISUAL CLASSIFICATION - I -ROPER-I-

Rec I Iy Moisture and Remarks L

1 , ,95-

Medium Dense, Yellowish Brown
-(OYR 5/4) Fine to Medium SAND,

11 SS 18" W 16- Trace Silt (SP) - I.-,, -- -1.0B
End Boring at 100'

----- 105- - - '-110

-r - ., ."20 ,

~~130_ __

WATER LEVEL OBSERVATIONS GENERAL NOTES
_____ __ 2/10/82- me3/18/82

While Drilling Start........Complet ' .....--..
u Compilation of Oriing Crew Chie ...... ....... .....5
Time After Drilling 4-hour Drilling Method s ..0-.10

______ _____ _____ _____FA 10- 30'
Depth to W ater " .t 10 .30"" .......... ...........

Dth to Cave In '_ _ .3.0_ 1.00. .
. . ._._ .... _...



WARZYN LOG OF TEST BORING BoigN..PM-820 ....

Project S MBaLdger Army unuition Plant . Surface Elevation 870..
............................................. Job N o. .. 10313

1 3ENIERN rc Location ......... An4q W.i~sconsiJn......... Sheet ........... of............

1409 EMIL STREET * P.O0 SOX 3630, MADISON. WI1S. 53715 * TEL. (608) 257-48440i

S VISUAL CLASSIFICATION , - - - -

Recewey Moistum and Remarks 4, w LL PL 0
He Type N Depth __________________________

I _a 18" M. 12" TOPSOIL

"2 SSM M Very Stiff, Dark Brown 2.2),(lOYR 3/3) Silty CLAY (CH)

3 ELT 12" --• _ Shelby Tube Hydraulically 52 25
Pushed at 100 PSI from 3'-5'

4 SS 1"MI

5 SS 24"M 49 10-10

.... SS M 26. .i15- Medium Dense to Very Dense,
Light Yellowish Brown
SAND, Trace to Little Silt

& Clay, Little Coarse Sand
7 SS " 20 & Fine Gravel (SP-SM)

6" 37 "

-- MSome Fine Gravel Encountered at 29'

Boring Completed to 30' on 2/10/82_ ( ) Pocket Peretro neter
Readi •g, ISFS* I' of Frost Present -

3_ **Medium Dense, Dark Brown
(lOYR 3/3) Fine SAND, Some
Silt & Clay, Trace of Medium
Sand (SC)

-- 40-

(Continuod)

__ - - .- - - _-I



WARZYN LOG OF TEST BORING P.M-82-028oring N o ..............

Project B..a.d.e.r... A............u ..i......n ........ Surface Elevation ... 870.9' V Jo...]. 031.3.. . ................................................................. Job N o . . .. C.........31
ENGINEERING INC Location ......... .r. . q .,...Wi.,. n .in .............. Sheet ..... 2 ...... of ........ 3.....

-1409 EMIL STREET • P.O. BOX 9533. MADISON. WIS. 53715 * TEL. (608) 257-4646

•-SAMPLE SOIL PROPERTIES•
VISUAL CLASSIFICATION S - ES

Recovery Moisture and Remarks q@ W P PL a
Ne. Typ e 07 N Depth,, I

"Boring Completed from 30' to 115'

.. .. - on 3/17/82

-Unit: SANS-i
.. "s 50 Chief: Larry F.

. ..SS l8~ . m 106 Very Dense,' Light Yellowish - _ _

10 SS1 M 106- Brown (lOYR 6/4) Fine to I
Medium SAND, Trace Silt, Trace
Gravel (SP)

60-

S-65-

- -70-

- -75

--- Very Dense, Yellowish Brown
11 SS 18" _ 120 "(IOYR 5/4) Fine to Coarse -

SAND, Some Gravel, Trace
Silt, Occasional Cobbles (SP)

(.Cot.. .i 8

- .. .. -- --- 85

(Continued)



WARZYN LOG OF TEST BORING

Badg r A my ninu iti n P ant..... 
70 ,roe ... ���................ ........... .................... Surface Elevation .... ..

..... . .............. * ........ Job No.. ...............
ENGINEERING INC Location ........ B arabao.. W s•. as.i n .................. Sheet ........ 3.... of ........ 3 .....

1409 EMIL STREET • P.O. BOX 9536, MADISON, WIS. 53715 • TEL. (600) 257.4848

f-SAMPLE SOIL PROPERTIES
VISUAL CLASSIFICATION S P R

Recovery Moisture and Remarks qu W LL PL 0No. T,,e • N Depo. th __.__ _w__ __ _,__ __ __ __ _

-- a--. -9

: e

-05.

- - - - - -~110 - - i
Very Dense, Light Yellowish Brown

(lOYR 6/4) Fine to Medium SAND,
Trace Silt, Trace Gravel (SP)12 SS 18" W 173-L -

End Boring at 115'

-120-

-125- -

-130 I

WATER LEVEL OBSERVATIONS GENERAL NOTES
2/10/82 3/17/82

While Drilling_ Start ......... Complete .........

Upon Completion of Drilling Crew Chief .. SR 55-2.~C .... c.0 -f• ....
Time After Drilling 'b hour Drilling Method ..................
Depth to W ater .A..0.-30'. ...........................
Deoth to Cave in 30-115 .

_____ _ __ ____ OM/i

• W 4m I I



WARZYN LOG OF TEST BORING PBM-82-03Boring No ......................

Proec .... ag~ger AmAnpy. nunkition Plant
Project.................. .... Surface Elevation A§.2..;.7 .....w Job No C 10313S.......................................................................... Job N o . ........ ...........

ENGINEERING INC Location ............. Barbbo0a.2#isr£ons ............... Sheet.. of .... 3.......

1400 EMIL 8r"ErT • P.o. mOX *636, MAOMON, WIS. 53715 * TEL. (40o) 257.4"0

fr SAMPLE SOIL PROPERTIES•
7SAM L VISUAL CLASSIFICATION - -

Rucefy I Msthn and Remarks 4 w uL PL 0
k -T7yPe r J N 1".2m TOPSOIL

Stiff to Very Stiff, Dark

1 SS 18" M 7 Brown (IOYR 3/3) Clayey SILT (ML) (2.0

2 SS 17" M 6 s

3 SS 5" M 10

4 SS h8" M 39 -

Loose to Dense, Light Yellowish
5 5SS13" M 2 15- Brown (2.5Y 6/4) Fine toWSS -1I"M 15- Coarse SAND, Trace to Little

Silt & Clay, Little Fine to
Coarse Gravel (SP-SM)

6.SS 12" M 40

7 SS 18" M 44 -2.

8 _ SS 7" M 28 Boring Completed to 30' on 2/10/82

* Loose, Dark Brown (10YR 3/3)
-......-. -35- Fine SAND, Some Silt & Clay, ter

Trace of Medium Sand (SC) )ocket Penetro- leadin ,TSF

- 40-

- 45-

,r(Conued)
%*3 ___________________________________ - - -



WARZYN LOG OF TEST BORING PBM-82-03
Badger Army Ammunition Plant Boring No . ... ... 7..7

Pro ec ......................................... Surface Elevation 86
S.... .... ............................................................... Job N o . 1..... . . .......

EN INEERING INC Location ......... ... r.a.b..... Wi . S..c. . .................. Sheet 2 of 3

1409 EMIL STREET • P.O. SOX s953, MAOISON, WIS. 53715 - TEL. (606) 257-4648

SSAMPLE SOIL PROPERTIES•
VISUAL CLASSIFICATION S

Recovery Moisture and Remarks q, W LL PL D

o.° Type • • N Depth

- -Boring Completed from 30' to 107' on
3/16/82

Unit: SAMS--
5....... o Chief: Larry F.

S.... -Very Dense, Light Yellowish
Brown (lOYR 6/4) Fine to9 SS 18" M 177 55- Medium SAND, Trace Silt,.

Trace Gravel (SP)

.65-

-70-

-75-

-... .... _Very Dense, Yellowish Brown
10 SS 18" M 13 (lOYR 5/4) Fine to Medium

SAND, Little Silt, Trace
Gravel (SP-SM)

- 7 1 -

(Conti'ued)



WARZYN LOG OF TEST BORING PBM-82-03Boring No. ......... ... ...... '
Badger Army Ammunition Plant Soria2 N vo..862.7...

Project ................................................... Surface Eleva't'io~n'...
S.......................................................................... Job No. C..i033........

ENGINEERING INC Location ........ araboo,........ Sheet ........ .... of ...... 3 .......

1409 EMIL.STREET * P.O. BOX 9536. MADISON. WIS. 53715 - TEL. (606) 257-4646

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES

Recovery Moisture and Remarks qu w LL PL g

Ne. IType + 5 N IDepthP

-4 i i"-95-

Very Dense, Yellowish Brown
-105. (lOYR 5/4) Fine to Medium SAND,

O i SS 12" W 132 Trace Silt, Trace Gravel (SP)
L. _ End Boring at 107'

L

11- -. No Mud Loss During Drilling
Operation

S- - -120"

S•125

ý130 __________________ 
___

WATER LEVEL OBSERVATIONS GENERAL NOTES
while Drilling Sta ... Complet3/16/8

Ulpon CompDlet~ion of Drilling Crew ChAIV•...M..Rig A.S..-.1; ....
Time After Drilling )D _hour Drillie Method CS....-10..'....

Depth to Water ___ FA i0-30'
Depth to Cave In 30.0'Moist '_M_ _"0-_ _1 0_ _ ....... * -----7'

".................... ............



WARZVN LOG OF TEST BORING Brn o..PM..74...
Badger Army Amunition Plant 869.0Proec ........................................ Jo Nurf cEvain..i3...........

...o..............n.................................... 5t........oJbNf ... .113..........

wiLoatiose ... to Den3e, eWisconsin
21400 MIL S-.l"A . WIS. 53715 - TEL. (600) 287t464s

SAMPLESoSOILltPROPERTIESm

S M VISUAL CLASSIFICATION
emu muiueiu and Remarks ene PtV 0

NinTp '7 _ N Oq40 _____________

- - - - - Stitt, Dark Brown (lOYR 3/3) - __

1 SS 18" M 20- Silty CLAY (CL) (1.41nt

2 SS 18" M 7 Loose to Dense, Yellowish Brawn
- - - (lOYR 5/4) Fine to Coarse- -

SAND, Some Silt & Clay, Some
3 SS 18" M 24 Gravel (SM)

4 SS 18" M 8 96-

17-_._ _ 8" - 3 -is. _

ll Mediuma Dense to Very Dense,
5 SS 18" M 20 Light Yellowish Brown __

----- -15-(2.5Y 6/4) Fine to Coarse
SAND, Some Silt & Clay,
Trace of Gravel (SM)

6 SS1806 M 28

7 SS 18" M 132 5
Encountered More Gravel &

Less Silt from 25' - 30'

8 SS 6" M 54
Boring Completed to 30' on 2/15/82 ( ) Pocket Penetrometer

Readi g, ISF

40-

----- )45.

(continued)



WARZYN LOG OF TEST BORING orng No PBM-82-04
Protect Badger Army Ammunition Plant Surface Ee.aton 869.0
P . .... ...................... . ................................... Jo N o .......c 03 .......

ENGINEERING INC Location ......... Baraboo, Wisconsin . Sheet 2.of 3

1409 EMIL STREET • P.O. BOX 9536. MAOISON. WIS. 53715 • TEL. (608) 257-4846

SSAMPLE SOIL PROPERTIES•'
______IMýPLE _ _VISUAL CLASSIFICATION S -. . -

becwery Moisture . and Remarks 48 w tl P

- •- Boring Completed from 30' to 113' on
- -. . - 3/16/82

Unit: SAMS-2
so- Chief: Larry F. - -_

_---•-- -Very Dense, Light Yellowish -

9 SS 9" W 82 Brown (2.5Y 6/4) Fine to Medium
SAND, Little Silt, Trace
Gravel (SP-SM)

e -60-

-65-

--70-

- - - -5- -

Very Dense, Yellowish Brown
(lOYR 5/4) Fine to Coarse

.- S80- Silt (SP-SM)

- - -- 85-

90-

(Continued) ,



WARZYN LOG OF TEEST BORING PBM-82-048orin NO..........
Project ... B r...A...1.y. A.m. ni..i.on P I an,, Surface Elevaton 8 , 0

S~arabo.iscoii~h.........Job.N. C.1031
.. ................ B • F b 6 "g ' 'B i ' ............... J b • . . . . C . .3 .. . . . .

E NG IN E ER IN G IN C Location ....................... ................................ Sheet ...... ....... of ..... 3

1409 EMIL STREET • P.O. BOX 9538. MAOISON. WIS. 53715 • TEL. (606) 257-4846

f•SAMPLE SOIL PROPERTIES•
VISUAL CLASSIFICATION - - - * - * -

Recoery Moisture and Remarks qf W LL PL 0

oa. Type rN Depth

-. 7 - - 95.

I oI I

-110 Very Dense, Yellowish Brown
(lOYR 5/4) Fine to Coarse SAND,

11 SS 18" W 1 Some Gravel, Little Silt (SP-SM)

- - End Boring at 113'

.- -

No Mud Loss During Drilling
Operation

411171- -- L25l

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling Stalt/1 .5/-82 COMPlet4/.1 6/82
Upon Completion of Drilling -- Crew Chied.61mIig .5571.

Time After Drilling ¼ hour Drilling MetJhocd CS..10 .

Deth to Water FA 10-30'Ld. 7"rwo sV, 0M/WO"3X: 1T- ....... **..........
W4 Depth to Cave In ............ ............................



. WARZYN LOG OF TEST BORING
Boring No. K:~5WProject ...Badger Amly Ammnunition Plant Surface Elevation ....8.73.7..

N P ................................. : .............. Job No .. ..... io03ai......
ENGllfiNpEyERIN C Location B... Araboc,.)Wiscon~siJn ........... sheet ...... I.....of ..... 3..

L1400 EhML STREMET - P.O. BOX 0636. MAOSSOH4. WIS. 53715 - TEL. (600)k 257.44

ýSAMLE VSUALCLASIFICTION SOIL PROPERTIESý

I_ ___ Yellowtish Dr Brown (25YR 6/4)

4 Si0.i i ... Silty& CLAY, SoeGCvlLS))__

6 SS 12"- M 652

7 S *~ ~Dense to Very Dense, Light -

3 -.S 1"1 M138Yellowish Brown (2.5Y 6/4)
Fine to Coarse SAND, andGRAeL
Little 10 Silt & Clay, (SSome4Grav-l_____

.8.. S. LL *~ ~ ~ Or cainCompled tob30esont2/15/8 {-_

*ellooiseDr Brown (2.5YR 3/4)

Fine to Medium SAND, Some
Silt & Clay, Some Gravel (SC) - - - -

45] 
(con~nued)



WAPZYN LOG OF TEST BORING o PBM-82-05Boring No . ..........

Project ...Ba.d.ger..Ar.my.. APmu.n.i.t.i.on .P.l.ant ....... Surface Elev, -n ..873.7S•.. .. ......... -..................................................... J o c i N o . .. .C .] • i 3 ..... ......... .
Lroca nnntion S.rfac .. ev. 4 nq,.isonin3

NINEERIN INC Location Baraboo Wi scosi............. Sheet .......... of .... 3......

\ ý 1409 EMI. STREET • P.O. BOX 95386 MAOISON. WIS. 53715 • TEL. (608) 257-4648

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES
Recovery Moisture and Remarks q j W LL PL 0

"N. oType N Depth i
S• _ - Borin Completed from 30' to 121.5'

on 3/17/82___

0so- Unit: SAMS-2
Chief: Larry F.

_ - Very Dense, Light Yellowish -

9 -a 18i 15 - S_ 5Brown (2.5Y 6/4) Fine to
Medium SAND, Little Gravel,
"Little Silt (SP-SM)

70--

6--- 70-7

I 5-

Very Dense, Light Yellowish . __ --

.- Brown (1OYR 6/4) Fine to
.$S.12 . •I.. ~ •- -e 8Coarse SAND, Little to Some -

Gravel, Little Silt (SP-SM)

S .. ..... . 85--

(Cotined
(Continued)



WARZYN LOG OF TES'T BORING PBM-82-05
Badger Army Ammnunition Plant ----87*3'7...

Project ............................... Surface Elevation ........ *....
............................................. Job No ...... C.. J03.1.3 . ...

ENGINEERING INC Location ....... B.arab.,.. W Ji.s q r.s..in ................... Sheet ....... ..... of .........

1409 EMIL STREET - P.O. BOX 9536, MADISON, WIS. 53715 " TEL. (608) 257-4848

SAMPLE SOIL PROPERTIESý________ VISUAL CLASSIFICATION - . __ _

Recovery Moisture and Remarks

I- I

- - -05 ...... L.I

- 10
-- - - - -11i

w1L

Very Dense, Light Yellowish -

--120 Brown (lOYR 6/4) Fine to Medium
11 S1ttl Gravel, Little

-- End Boring at 121.5'

-125

..130 -

WATER LEVEL OBSERVATIONS GENERAL NOTES

"While Drilling .Sta0..5/.82. Compiete3 /1lZ.8" h G/%, 55-1
Upon Completion of Dritling Crew Chiew ..... •9 g .............
Time After Drilling 1 hour Drilling Method 0-.
Depth to Water __FA 10-30'
Depth to Cave In .......st. ........M/WO 30-121.5' ..

wo



WARZYN LOG OF TEST BORING PN8-I
S M EVS A rm C ASSIIAun TION PlantO 881 .5

S Project .......... .. ti....... P.....t........Surface Elevation....Jo 
rin No 

...C.03.............I.A 

..

Location ..... Baraboo, Wi~s~consi~n......... Sheet........ of..... 3.

14400 EMIL ESTRE - P.C. SOX 0630. MAOISON. WIS. 53715 * TEL. 1606) 257-4640

SAMPLE VSACLSIITON SOIL PROPERTIESN~
- amely udistif and Remarks 4, W LL PL 0

No. TType 14 Dopth ___________________ _________

12" TOPSOIL
I SS 18". M -8" *1 8 .1 Medium to Stiff, Dark Brown

2 -S118"I M - - - (IOYR 3/3) Silty CLAY (CL)
2 ss 18" M 4-S -.0-

3 SS16" M 8 --

4 SS 18" M 24 - Loose to Dense, Light Yellowish
Brown (2.5Y 6/4) Fine to
Medium SAND, Trace to Little
Silt, Little Gravel (SP-SM)

. SS 17" M 20 --IS-

Some Gravel Encountered from
14' to 20'

-.6- ... SS 5" M 28 2--a

7 _SS 9" M 43 25 --

( ) Pocke Per etro eter
Readi g, SF

L_...S..s� 61- M 47 . 30- Boring Completed to 30' on 2/17/82

• 2' of Frost Present

35- Note:
Moved over and pushed 3"
shelby tube hydraulically
from 4' to 6' (50-100 PSI);

4 -- Sample 2A: 20" Recovery

----- 45-

(Continued)
* 2 * - ~ - - - -



WARZYN LOG OF TEST BORING
Project ...Badger..Army.-Ammunitian. Plant ..... Surface Efevation -.- 1.5

.. . ...... ......................................................... Jo b N o ..... C..10 31.3 .............
ENOINEERINO INC Location ........ Baraboo.,Wi-sconsin .................... Sheet .... - ....... of ....... .3.....

1409 EMtIL STREET * P.O, BOX 9538, MAOISON. WIS. 53715 * TEL. (6081 257-4846

SAMPLE' VISUAL CLASSIFICATION SOIL PROPERTIES

Recovery Moisture and Remarks qa W LL PL D

s-0 Boring Completed from 30'-115'
- - on 3/18/82 '

Unit: SAMS-I -

Chief: Larry F. -

9 SS 18" M 141-

Very Dense, Light Yellowish
Brown (2.5Y 6/4) Fine to

6 Medium SAND, Trace to Little
"Silt (SP-SM)

- -- - -65-

""70-

. -....- "-75-

10 -SS 18" M 185-8o- ,Very Dense, Yellowish Brown
(10YR 5/4) Fine to Coarse
SAND and GRAVEL, Little

_. Silt, Occasional Cobbles_ (SP-SM)

:-as- SDrove a Boulder at 79'

I (Continued)



WARZYN LOG OF TEST BORING PBN-82-01A
Boring No ............. .... ...

Project ...Badger..Amy.. Ammuni.tion..P.1an. ....... Surface Elevation 5 ...
Job No. . 10313

." " .............. Baraboo, Wisconsint 3...... ........ ......... 3 ......E=N G•IN EE=R IN G IN C L-ocaton .........................................................................................

S" ý1409 EMIL STREET ° P.O. BOX 9538. MADISON, WIS. 53715 - TEL. (608) 257-4848

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES

Recovery Moisture and Remarks qj W LL PL D
No. Type * N Depth

--95-

"105

- T
Very Dense, Yellowish Brown

O-110 (IOYR 5/4) Fine to Medium
SAND, Trace Silt (SP)

11 -115 I Ij- End Boring at 115'

'120 ,i

- d ,MI 5

-125

t- 130 J,
WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling Str-1/82Coe3/l18/82
St ......... W 7 ,iM te ....I.

Upon Completion of Drilling Crew Chie .. ig..... W..
Tirme After Drilling ¼ hour -rlin o M ethod C S .O -lO .

Depth to Water N NCA 1 .-30 ........................
Depoth to Cave In 26'Moist DM/ . ....... ...... ...WO 30-I.5'W4~~~~~~~~ ~ ..................................______________________



WARZYN LOG OF TEST BORING PBU-82-01B
rBadger Army Ammunition Plant ri o. ................. .........P r o je c t .. .. ..B .... r. ....... ....L .• ... .'..•. ... .... .P.. L ... ....... . S u,-, a ce E le v at io n ... B a l .. 5 .

S.................. .............................................. .... Job N o.....fc 1031a.3.............
N E N N Location .....A~r .bg. !.i..s..c..n..si.n ........................ Sheet ...... 1... of ..... ......

FIE - 1409 EMIL STREIET " P.O. BOX 9536, MADISON. WIS. 53715 • TEL. (606) 257-4•48l

.AMPLE VISUAL CLASSIFICATION S -

Recovery Moisture and Remarks 4 W LL PL 0

No. Type _ F..N Depth

150 Gallons of Drilling Mud
-- Loss between 20' - 30'

NOTE: For more detailed
subsurface information,

FII 4 0- refer to Log of Test
Boring No, PBN-82-OIA

-80 ...

-* LL 300 Gallons of Drilling Mud
Loss between 90' - 100'

------ 12o

"End Boring at 129'

160
WATER LEVEL OBSERVATIONS GENERAL NOTES

3/10/82 3/10/82
While Drilling Start ......... Complete .........

• ~Upon Completion of Drilling 
Crew Chief ...LF.. Rig .A.1 -.

Time After Drilling "" Drilling Method ..................

Depth to Water ____... 129 ........ I.................

w epth to Cave In ............................. ......



WARZYN LOG OF TEST BORING Boring No. .. PON-:.QC..

Prj Btadger Army Anmmunition Plant uacElvtn*.?.Porj No ............-..-. S a le ... ...
I VI .... -I....................................... :.............................. Job No. ....C..12313 ..............

RIN INLocation .. ..0....sc..n..s.n .......................... Sheet ...... ....... of ..... ........

1409 EMIL STREE[T * P.O. BOX 0536. MAOISON. WIS. 53715 - TEL. (600) 257-4848

SSAMPLE SOIL PROPERTIES•'
VISUAL CLASSIFICATION S -RO ER I-

Recovey Moisture and Remarks q, w LL PL 0N.. p. N Det ____________________,_______

-- - NOTE: For more detailed subsurface
information, refer to Log
of Test Boring No. PBN-82-OlA

600 Gallons of Drilling Mud Loss
-40 from 18' 22'

End Boring at 138.5'

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling Start3/9/82 Co? plet. 19182 e

Upon Cof letior of Drilling Crew Chief .... Rig ..........

Tirne fter DillingDrilling Method..ý..........3
OePth to Water .-..............................

Depth to Cave In . ....... ....



WARZYN 
LOG OF TEST BORING 

PBN-82-02

Boring No............... ..... ,vProject . ad.e. AryAmnton Pl.1ant ... Surface Elevation 44.?2. 9
...................................: ........... Job No.... C.. 11 313 .....

W44111116ER1y IN Laton....... gA : kqt.. J scon~ i n......s....anset.S..heet ....o....3.......

E~1409 EMIL SYNSETM * P.C. BOX 9530, MAOSOON. WIS. 53715 - TEL. (600) 257-4040

ro AMLEVISUAL CLASSIFICATION SOIL PROPERTIES
minemory Meisture and Remarks W L. PL 0

IS 18 M14Stiff to Very Stiff, Dark 2.212___
- - - ~~Yellowish Brown (lOYR 303)2. __

!LS1 4" M A - Silty CLAY (CH) 12
-TShelbY Tube Pushed Hydraulically 12__ __

r- -at Qnfl PST

4 ISIM MVery Dense, Light Yellowish
4 ~ Brown (2.5Y 6/4) Fine to--

Coarse SAND A GRAVEL, Little
Silt & Clay (SM-SW)

Dense to Very Dense, Pale
Yellow (2.5Y 7/4) Fine SAND,
Little Silt & Clay, Some

S-C- -. M f- -25- Medium Sand (SP-SM)

- --- -I No Recovery at 30' -

Boring Completed to 30' on 2/10/82 () ocke Penitro ter
* 1.5' of Frost Present Readi$n ,T' F
**Loose, Dark Brown (lOYR 3/3)- - - -

3-Fine SAND, Some Silt & Clay, - __

Little Medium Sand, Trace
Coarse Sand (SC)

(Continued)



WARZYj LOG OF TEST BORING PBN82-02A
Boring No . . ...... I-,

Proect Ba.dger .Ar.myAmunition Plant Surface Elevation .... 8...9

.... ................................................................. Job N o ...... C 103133

~E O N E I O I C Location .......... Bar ab~oo.,..Wisc~onsin ........... Sheet ....... 2.... of 33__
1409 EMIL STREET * P.O. BOX 9536, MAOISON. WIS. $3715 • TEL. (608) 257-4648

SSAMPLE SOIL PROPERTIES•'
VISUAL CLASSIFICATION - - -

Recovery Moisture and Remarks q, w LL PL O

No. Type N Depth
-- -Boring Completed from 30' - 116'

- on 5/1/82

Unit: SAMS-2

-so- Chief: Tom O.

9 8 4 Dense, Very Pale Brown
9_ SS 18" M 48 -5- (OYR 7/3) Fine to Medium

SAND, Trace Gravel, Trace
"Silt (SP)

-60-

65-

- - - - 70-

..75-

Very Dense, Light Yellowish .

10 SS 24" M 91 Brown (IOYR 6/4) Fine to
'1-.S 80- Coarse SAND, Some Gravel, Trace - . .

Silt (SP)

(Continued)



WARZYN LOG OF TEST BORING PBN-82-02A
Badger Army Ammunition Plant Boring NoProject .............................................................. Surface Elevation ..882.9....

S..........................a' ..i .... ' f sE. n'.'f .................... Job N o. C 10313
Braboo, Wisconsin She 3....o.....

ENGINEERIN G INC Location ............................................................ Sheet .............. of ... .......

S1409 EMIL STREETl P.O. BOX 9538. MADISON, WIS. 53715 • TEL. (606) 257-4849

SSAMPLE SOIL PROPERTIES•
VISUAL CLASSIFICATION SO

Recovery Moisture and Remarks q. w LL PL

No. Type • N Depth = W

*-- -105

- 110

-- Very Dense, Pale Brown (lOYR 6/3)
-- Fine to Medium SAND, Trace Silt11.5 (SP)

11 SS 18" M 62 End Boring at 116'

-120

No Mud Loss Encountered
- During the Drilling Operation

- * -125

S"130 
I I

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling Start2/..P/O.8.2Complet,*W './ I .2
Upon Completion of Drilling Crew ChiefS... Rig . 55-.

Time After Drilling Ji hour -Meth6d CS...-1...,....
Depth to Water 0- 30'
Depth to Cave In 2W60- 116. .......

• Wll



WARZYN LOG OF TEST BORING BoigN.Pannr08 ..2....

SAMPLE ~ VISUAL CLASSIFICATION SI RPRIS
Rlecover dMoitr and Rem arks q, w uL PL a

NOTE: For more detailed
-- subsurface i nformation,
-- refer to Log of Test oBoring No. PBN-82NA

11~ 103134
VISUAL CLAss IC - Used -Bag-

De t to Well D............................ .........

Deprefe to Loge of Test.

-- - -- -0-

- -- 42Q

-_ End Boring at 129.5'

WATER LEVEL OBSERVATIONS GENERAL NOTES

Upon Compltio of Drilln Crew Chie. ... Rig.S...FS..
"T'im e After" Drilling "-Drifting M ethod DM...] ... •
Depth• to Water .........____

Dep~th to Cave In

we m m a l I



WARZYN LOG OF TEST BORINGPrjet aderAry nmuntin latBoring NO. P.BrN-8.2-.Q2C.....

-......................................................................... S fob No. C 10313

ENGINEERING INC Location ............ .. ..... ...................... Sh.t... ....... of ..... .........

1409 EMIL SIREr9 • P.O. SOX 9536, MADISON, WiS. 53715 • TEL. (606) 257-4046 J

SSAMPLE SOIL PROPERTIES•'
r7 ______ VISUAL CLASSIFICATION S -

Recovery Moisture and Remarks q1 W LL PL 0

No. Type FN Depth ___________________ _______

NOTE: For more detailed
subsurface information,
refer to Log of Test
Boring No. PBN-82-02A

40-

110 Gallons of Drilling Mud
Loss from 40' - 60'

0-

i 29

End Boring at 139'

WATER LEVEL OBSERVATIONS GENERAL NOTES

3/9/82 3/9/82

While Drilling Start .......... Complete .........
Upon Completion of Drilling CrewSChief LFR 0AIS-"
Time After Drilling Drilling Method ..................

Depth to Water .__ _......................

D e p t h t o C a v e In . . . . . . . ... . .... .



WARZN LOG OF TEST BORINGP
Badger Army Ammuntion Plant ------ 8 7.66wProject ............................... Surface Elevation ............
........................ .............. ............ job N o. 3.........

LoSca1"26-- tion ....... Vearybo. Stiff Darki ....

N U U E PJ .~ B. a o Wisconsin...... ..... ......... sheet ..... i......of . .. .....

_140 MIL TNEET * P.0. 8OX 9830. MAOUON WS. 63715 - TEL (600) 257-4B4(

SAMPLE VSOIL PROPERTIES

a"' Mdt and Remarks 0 W LL FL

I - ]Z" TOPSOIL _____

1 SS M 18"1 26 * Stiff to Very Stiff, Dark __

- -- - ~Brown (lOYR 3/3) Silty -- __

2 SS M 18" 6- (2.0:

3 3"ST M 7" -

--- _ -Loose to Dense, Light Olive
4 SS M 12!" 10-10- Brown (2.5Y 5/4) Fine to

Coarse SAND, Trace of Silt A
Clay, Little to Some Fine to
Coarse Gravel (SP)

5 SS M 18"130 -15- Color Change at 15' to Light
-- Yellowish Brown (2.5Y 6/4)

6 SS M 6" 22

7 SS M 12" 41 -

8 SS M 12" 41

Boring Completed to 30' on 2/11/82

S-- () Pocket Pevetroneter
* 2' of Frost Present Readi g, ISF

-- - **Shelby Tube Pushed Hydraulically
- 40- from 5.5' - 7.5' at 1000 PSI

-45

_ _ _ _ _ _ _ _ _ _|-



WARZYN LOG OF TEST BORING BrnNo..PBN - 2_-03A
Badger Army Ammnunition Plant orn o.........5

Project ............................................................. Surface Elevation .. 857.6 .• """ " •-' ............ }'a1'a •0 0: •'i sc 0 1si 1 ............ Jo ~ o . ... C I]. .,...........ii

Job No ...... 10JP313
Locato n, .................................. ........................... She.e ...... .. .. of

1409 EMIL STREET * P.C. BOX 9636. MADISON. WIS. 53715 • TEL. (606) 257.4849

SSAMPLE SOIL PROPERTIES•
SAMPLE VISUAL CLASSIFICATION VIUA Remarks

Reicovery Moisture and: Remarks 4, w LL PL O

Boring Completed from 30'-95'
-on 3/15/82

"Unit: SAMS 2
-so-.Chief: Larry F.

Very Dense, Light Yellowish Brown
(2.5Y 6/4) Fine to Coarse SAND
and GRAVEL, Little Silt,
Occasional Cobbles (SP-SM)

60-

-65

-- 75-

1.0 SS lJ 2:- 68 LBO- Very Dense, Light Yellowish - .-- -
Brown (2.5Y 6/4) Fine to
Coarse SAND, Some Gravel,
"Little Silt (SP-SM)

:-go]..... (Ct85-

I (Continued)



WARZYN LOG OF TEST BORING PBN-82-03A
Badger Army Ammunition Plant Boring No .............. 6..

S.............................................................. Surface Elevation ... ........

NqV NRNG ... n ................................ o..No.... . . .................S.... Job No. ..... ....

ENGINEIERING INyc Location ....... Ba..rabooq,, WI scans i~n Sheet...... .....of.3.......

1409 EMIL STREET * P.O. BOX 9538. MAOISON. WIS. 53715 - T"EL. (608) 257-4848

SAMPLE SOIL PROPERTIES
VISUAL CLASSIFICATION

Recovery Moisture and Remarks PL t
Me -- P7 - - 1 W LL P

I Very Dense, Pale Brown (10YR 6/3)
Fine to Medium SAND, Little

1 -- Silt (SP-SM)11 S55 12'" W 75 - __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

End Boring at 95'

S105-

"110

-120 -___

.-_ - ._____

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling Start2 / -. /-ZompOet-/. -/-8-2
Upon Completion of Drilling "Crew C.h1iG/M.ig..........

Time After brilling ¼ hour Drilling Method .C.S..010

Depth to Water FA 10-30'

,Depth to , Cave n 2.i0 st ...... ......... ....................... .



WARZYN LOG OF TEST BORING PBN-82-036
Badger Army Ammunition Plant Boring No....................u w Project .......................................................... Surface Elevation 857.6.

.. .... I ........... B o , . 'i .................... JobN o.. ........ " .........

EGINEERING INC Location ............................................................ Sheet ........ of........

1409 EMIL STREET - P.O. BOX 9538. MAOISON. WIS. 53715 * TEL. (600) 257-4846

SSAMPLE SOIL PROPERTIESVISUAL CLASSIFICATION
Recovery Moisture and Remarks q, W LL PL 0

No. TypeI N Deptb

NOTE: For more detailed subsurface
- - information, refer to

30-- Log of Test Boring
No. PBN-82-3A

-60-

9o-

End Boring at 106'

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling StarI'/ .5.?.2 Completi/15 . 2
Urpon CompletionofDrillingLF , SAMS-1

• UpoCeCompletion of Drilling... Rig .............

Time After Drilling -- _Drilling Method .0.. .. I.O.C.

Depth to W ater ..........................

De pth to Cave In ...................................

we, | i l l



WARZYN LOG OF TEST BORING PBN-8203CBorin'g No . ..... P. .B. ... 7 .. ..-..0..3. .. .....
Project ...ý4.gr..ArJmy..Auuun.titi.QnJ?.1nt ...... Surface Elevation .57.s
S... . .... 10....................................3I3........................ Job N o ....... . .1 .3 .

ENGINEERING INC Location ........ Baraboo,0 Ii sconria .................. Sheet. 1 f.
............ of ...............

-• 1409 EMIL SmEUI'R * P.O. SOX 9536. MADISON. WIS 53715 * TEL. (006) 257-4340

SSAMPLE SOIL PROPERTIES•
r VISUAL CLASSIFICATION S - - - -

Recovery Moisture and Remarks qv W LL PL 0
No. Type N Depth

NOTE: For more detailed subsurface
information, refer to- Log of Test Boring

3& No. PBN-82-03A

No Mud Loss During Drilling Operation

-60

-90

--420 End Boring at 118' - 1 -

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling stare/] 3/.B2Comrnpet•i/.13*a2
________o_____________ Chief.LRi.... .... I

Upon Compiletion of Drilling Ce he i
Tirne After Drilling Drilling Method S-.1...8...

Depth to W ater ...................................

Depth to Cave in........
a...........................................



WARZYN LOG OF TEST BORING Boring No. PBN82-04A.Project.. ... ....ad e~ nyA m n t o Plant ..Proect............... ...... Surface Elevation .87.3.0..

.......................................................................... Job N o. ..............
ENGNEENG ,N L"ocation ........ .......sc.ns.in Sheet ..... .1 ...... of ..........

- 1409 KM'14IL ST09T * P.C. DOX 9g30. MAI16ON, WIS. $3715 m CLO. (08) 257..d"i

SAMPLEOIL PROPERTIES
ýSAMPLE -VISUAL CLASSIFICATION E

ecovery Meaiure and Remarks , w L PL. 0
,..FN TT, I -P . .

1 S18" M 46 -

2 SS12" M 8 -

- -- Loose to Very Dense, Yellowish
3 SS 18" M 9 Brown (IOYR 5/6) Fine to

- Medium SAND, Some Silt & Clay,

F4 S 18" M Trace to Little Gravel,
-10- Occasional Cobbles (SM)

5 5 17"1 M 30 Some Gravel Encountered at 14'

6 SS18" M 44 0--

7 SS 12" M 60 25 -

Dense, Pale Yellow (2.5Y 7/4)
Fine to Coarse SAND, Little

-- Silt, Little to Some Gravel,

8 SS 5" M4 Occastonal Cobbles (SP-SM)
M4 - Boring Completed to 30' on 2/16/82

* 2.5' of Frost Present
. . . . " 35-

Note:
Boring performed 20' north of

- 40 proposed location due to
presence of mud and snow.

-- 45-
SI - - - - -- --I -



WARZYN LOG OF TEST BORING BN

Proect Badger Army Ammunition Plant SufceEeato 7'3*. 07 r , V.o'!o ... ' .-a'*"**.+..A m. - "*"*':....• o..•. *..•.......... Job • N +o.,o .. 8C10 3.13. 0.....Project..........I..................... 
................................. 

Surac N El... va.ti0 on .............
L o a i n .....ý r p q . ý s c o n s j n 

J o ~ . C o f3 1
ENGINEERING INC Location. rab . ...... .......... .......... Sheet...... 2.. _. of . 3 ...

E1409 EMIL STREET , P.O. BOX 9538. MADISON, WIS 53715 • TEL. (608) 257-4848

'- SAMPLE SOIL PROPERTIES•'
VISUAL CLASSIFICATION

Recovery Moisture and Remarks w LL PL D

No. Type q-N 7Depth_

-- Boring Completed from 30'-106'
on 3/12/82

50- Unit: SAMS-2 -

-50- Chief: Larry F,

1.-. _ " M . -- 55-

Very Dense, Pale Yellow (2,5Y 7/4)
Fine to Medium SAND, Trace
Silt, Little to Some Gravel (SP)

60

-- 65-

---- 70-

--75-

].0- SS 18"'.'._-_- 80-so- Very Dense, Light Yellowish -- ,--
Brown (lOYR 6/41 Fine to
Coarse SAND and GRAVEL,
Little Silt CSP-SM)

:-85-

L90- 
(Continued)



WARZYN LOG OF TEST BORING
Boring No.? -N 82-04-A ---

. .... ...... . .. l l . .. .

Proec ...~a.d~e~..A .~ny...Anm!..u.ni.t.i..o.n..P .a~n.t ....... Surface Elevation .... 0... IS.......................................................................... Jo b N o ...... C- 10 3 1 0 .• ..............
ENGINEERING INC Location ........ Baraboz.,..Wis consin .................. Sheet . 3...... I.... of ....... 3 -----

1409 EMIL STREET - P.O. BOX 9538, MAOISON. WIS. 53715 • TEL. (608) 257-4848

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES

Recovery Moisture and Remarks qu WjLLPL 0
N o. FTyp v Detel_______________________

Very Dense, Light Yellowish ___ _____

-- Brown (10YR 6/4) Fine to I
-- - Medium SAND, Little Gravel,

Little Silt (SP-SM)

11 SS 18" W 28
End Boring at 106'

- - - -~ ~-.110 
- -

NOTE: Recorded blow counts for
Sample #9, #10 & #11 may
be inaccurate. Hammer I
failed to fall freely for
the specified 30" drop.

12

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling Start2 i.1 6/ .8 .•:ompletj/1 21.8.2
_____/t G 5 5 -1

Upon Completion of Drilling Crew Ch' ...... FIG **;..
Time After Drilling _"hour Drillin_ Method ..................FA IO1-30'
D epth to W ater ..........................................

Depth to Cave In 25.0'Moist DM/WO 30-106'
w e _.. .



WARZYN LOG OF TEST BORING.0.. Boring NO. P.BN-.8-.0.4B ....Y V Project .... Ba.dgerA..•ym•uni.t i.on ..Pl.a.n.t ..... Surface Elevation ...............I V . . .. ....................................................................... Job No,

[ E N N E RIN N Location ......... . .. 0.. 0n .".. ................. Sheet ....... . ..... of ..... 1 .........

-1409 EMIL STRIEET * P.O. BOX 9538. MAOISON, WIS. 53715 • TEL. (600) 37-4848

__ SAMPLE _ ___SOIL PROPERTIES•SAMPLE. VISUAL CLASSIFICATION
Iecovery Moisture and Remarks q, w LL PL 0

NOTE: For more detailed subsurface
- --- information, refer to Log of

30- Test Boring No. PBN-82-04A

f

---

- - - Drilling from 90' - 118' performed
on 3/13/82

-20 - -12 End Boring at 118'
WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drillng_ stgr/ I .B2 compltj ../.B.2
upon Comietion of Drilling- Crew Chief .LF. R•gs.
"Time After Drilling Drilling Method D..-...1.8

Depth to W ater ..........................
Depth to Cave In ........ ___ ___ ..........

.0 iiii



WARZYN LOG OF TEST BORING
Boring No...B..N...8....0. 4C ......

Prjet Badger Army Ammnunit ion Plant SraeEvton873.0
= ••Project .... .B.a...e...A....r... ... .. m.u.i. •......... ... .. n.............. Surface Elevation 7..0......

S......... ............................................................... Job N o. ...C ...ID31 ...............
IN E IN INC Location .......... of..,...i.. ......... sheet ...... I ....... of I

1409 EMIL STREET * P.O. BOX 9530, MAOtSON. WIS. 53715 - TEL. (606) 257-4648

; AMPLE SOIL PROPERTIES
VISUAL CLASSIFICATION

Recovery Moisture and Remarks qI w LL PL a

its. Typel - N D-epth ___________________________

'- -- NOTE: For more detailed -

subsurface information,
refer to Log of Test

--- - Boring PBN-82-04A

--40-

.:-80-

-- - End Boring at 129'

WATER LEVEL OBSERVATIONS GENERAL NOTES
3/11/82 3/11/82

_ While Drilling Start .......... Complete ........
Upon Completion of Drilling Crew Chief .F SAMS-l
Time After Drilling Drilling Method ..............

Depth to Water . .................... ......

Depth to Cave In ....................... . ..



WARZYN LOG OF TEST BORING Boring No.BN8205APrjct. .Aniunition PlantN o n ...N 87-..B..
SProject ....S~a~dge~r..ArmY....................Srface Elevation 87.8
........................................................................ Job N o ......... C..........

I NEEAING INS Location ....... r•. R .Jb.QQ..yi.ý .n...n. .................i Sheet . ....... of ...... 3 .....

1400 EMIL STREET • P.O. SOX 0530, MAOISON, WIS. 53715 ° TEL. (600) 257-4840

VISUAL CLASSIFICATION. SOIL PROPERTIES

Revll umere and Remarks 41 W LL PL 0

-SS 12" M 7 Black (5Y 2.5/1) Clayey 4.54)

- SSILT (ML)

2 SS 18" M 11 5- Medium to Very Stiff, Dark 13.5)
Brown (lOYR 3/3) Silty

3 SS 18" M 7 CLAY (CL) 2.51

SS 18" M 9 -10 Little Sand at 10' 0.81

S~Very Loose to Medium Dense,
-- Dark Yellowish Brown

5 SS 18" M 2 (l- (OYR 3/4) Fine SAND, Scie
Silt & Clay, Little Gravel (SM)

..6.-.. SS 12" M 18 20- Boring Completed to 20' on 2/15/82

Dense, Light Yellowish Brown
(2.5Y 6/4) Fine to Medium

7 SS 14" M 33 25- SAND, Little Silt & Clay,
Some Gravel (SP-SM)

_.8 14.... _. M 37.30- Boring Completed to 30' on 2/16/82

* 2.5' of Frost Present
-35-

-- Note:
Moved over and pushed 3" ST

40- hydraulically from 6' to 8' Pock Penetr eter
"(100 PSI) Readi g, SF

-Sample 3A: 14" Recovery-

?45-

(Continued)
13- - - -



WARZYN LOG OF TEST BORINGW oin oPBN-82-O5A

Project ...Ba~dger..Army..Ammuni.t.ion..P.lant .... Sjrface Elevation .75.78
................... sc n. ......... Job N o. .. ..... 031 .....3

*NOINEERINO INC Location ....................................... Sheet ...... o ........

1409 EMIL STREET - P.O.,SOX 9036, MADISON, WIS. 63715 * TEL. (006) 257-4648

'SAMPLE SOIL PROPERTIES
____________ VISUAL CLASSIFICATION .- -

Recuve y. Moisture and Remarks qV W LL PL 0
SN,. Type N Depth

Boring Completed from 30'-110'
- on 3/13/82 1

- so--50- Unit:, SAMS-2
-.... ..... Chief: Larry F.

9 SS 140' M 9 - Very Dense, Light Yellowish Brown -

55- (2.5Y 6/4) Fine to Medium SAND,
Some Gravel, Little Silt & Clay
(SP-SM)

S--70

-. .... -75-5

10 SS 12' M 45- Dense, Light Yellowish Brown
- - 8 (lOYR 6/4) Fine to Coarse

SAND and GRAVEL, Little Silt,
Occasional Cobbles (SP-SM)

90] (Contin'upd)



W ARZYN LOG OF TEST BORING Goring No. .B..-82 S-0SA .....
Project Badger Army Ammnunition Plant Surface Elevation 875.8..

lobNe. ....C 10313
l.... e... .................... . -- -- -. . . . . . . .................... . ......le a t o n.......... . .

N...........Location .... . . .......... .. . ............. .h... o 3I I N I N N R R N G m N C L o a ti n ... ...a r .a~l .g ± ..W ) . .• . I $ .i . . .. ... .. ... .. .. S h e e t ...... 3 ...... o f -.. .3 .........

14,09 EMIL STIRKEET - P.O. BOX 9538. MAOISON, WIS. 53715 * TEL. (608) 257-4648

SAMPLE SOIL PROPERTIES
VISUAL CLASSIFICATION-

Recovery Moisture and Remarks 46 w U PL D

e.Type -N De-pthD

I 105. Very Dense, Light Yellowish Brown

-- Some Gravel, Little S-.,
S- and Clay (SP-SM)

-I Vr Dese L MY l 6 110

-7 End Boring at 110'

-0- 2I- -~ --
TI

WATER LEVEL OBSERVATIONS GENERAL NOTES

l _ __'___t__/l5/82__ 3/13/82
While Drilling .......... Complete .........

UpDOn Completion of Drilling -Crew Chi .m..igl..5.-.....
Time After Drilling h hour Drillg C 0-10h(:•pth to Water FA 10-301

Dpth to Cave In 30Ui"i st DM/W.... 30-II0..
__ "_.....................................0.1"0



WARZYN LOG OF TEST BORING PBN-82-05B
Badger Army Amm•nunition Plant ..oring N o .875..8...

Project ................................................... Surface Elevation ............
... ...... ............. .. 0............. ... 0 ..... .................... Job No . .... CA Q3 .13 .............

E W1409 KMIL GTRErT • P.O. SOX 5630. MADISON, WIS. 53715 * TEL. (600) 257-4648

f SAMPL~409EMIILPR PETI

r7SýAMPLE VISUAL CLASSIFICATION S -O- TE
Recovery Moisture and Remarks qI W LL PL D

No. TYP, N DOepth

NOTE: For more detailed
---- subsurface information,

refer to Log of Test
:-40- Boring No. PBN-82-05A

Drilling from 15' - 122' performed
on 3/11/82

- -o-

No Mud Loss During Drilling Operation

End Boring at 122'

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling
Upon Completion of Drilling Crew Chief .1F. Rig.. .-....
Time After Drilling _Drilling Method ON 0122'
Depth to W ater ............................. . . . .... . .

Depth to Cave in ........................... ........

• W"a



WARZYN LOG OF TEST BORING PBN~-82-05C
Boring No. ....... .....

SSheet ........ of .........
r-~1409 EMIL UTRIEEK * P.C. VIOX 9636. MADISONd. WIS. 5371$4 - 'EL. (6408) 257-4646

S7AMPLE. VISUAL CLASSIFICATION SOIL PROPERTIES

-- Recovery moisture and Remarks q@ W LL PL U

1b. TYPeing Depth 0_5A

NOTE: For more detailed
subsurface information,

- -- -refer to Log of Test
--A -_ Boring No. PBN-82-OSA

- -- -- -0-
400 Gallons of Drilling Mud
Loss at 90'

- - - - - - Drilling from 75' - 131' performed - - - - -

on 3/11/82

120

- -- .End Boring at 131

- WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling sa~l 1 8, 1 ~l/
Upon C~amrooetion of Drilling Crew Chief..... Ric.......
Tirre After Drilling Drilting Method.... .........

Depth to W ater ........................................

Depth to Cave in ........................................

"*6.



I FI BORING LOG BORING NO. Lo%'-lOlC
W.: 623&11 P--JECI AM.E: USATNAKA- lUPFS PAGE OF

iL V1 - CMT3CTM: LAYNE SOUTHWEST' MILLER: (-y ATE STARTED gA *0LETED

WCASING S IZE: TIP 4:PIO CTltm LEVEL:

m Iam .: $-I DRIL•D: '• • t LEV EL : t -g. _< • /-5,,• • TOTAL DEPTH: <// 57

'LamIT: -Tc aEIZED B:9 DTATE:?

"" " I S PR 0 ,ENTS ON M,,IC :,dc
N.U DEWcRIPTION ADVANCE OF 3CIN

MCI I rzp I 4-CL

P* 2 1t4 tleo~

00'IS43 106a& a'o 3/

Z4/~

/5s-,'7 £#>vo, 27+/5.- .•.o

/ i.&-eqv r 6a

0.0

a iL JsfY4.

ea ,40



IFIELD B3ORING LOG BORING NO. 6 ~ 8 .~)C
"N.ww no.: 42Mt 11 PMOEC7 NAM: USAT1WAMA MAP OrS: PAUt 'I-. OF ...
OILLINS ~TT: LAYNE ScUThWEST -o," TL!! DATE SmT

4113W: DUAL WALL ~~~~~~~CASINO SIZE:U. TPe:7.1> PO!T~ .VL

IUM DULE. WALI I 3=1MLM

lulLJ am. Iq 5OI ORLM:ATU LVWL: TOTA. 0UTM:/cq

ro nI,, mm~d mI MPI.1 CQH TS ON tTtU

Va. I PU 6-IMNO2E r--01=PTION. ACA OF BORING

IEC TI I

~ ~~ P~7,,19

I asi116 - 5.~

'~ ~ - p~L~J-~ {'~LOXC ( ele
-~~~~ uYj&Kc.4

I -AvSci'/, Ae

'~"'3 5'

3~~~~r 7 o3Q e4C.' C



FEDBORING LOG JBORING NO. L
O.; 621- -11 PROJECT "UME: USATHAMA- USW FS PAGE OF /
COUSNGITRACTOR:LAYWE SOUMWEST OftI LLER:G, JZJ-ýeý' DATE sTaRTE ea/ C04PLETED 1/

2/1 ri I A; 11NENi OUL AL AIN IZ:9 TI tPiC~ LmEL

lu ?B: CH< OECKE SY: 0/ DATE:

SAPL EPTH IN U=PR M1CMENTS ONamtc~~
NO. FT 6-INCHES D- ESCIPTIOM ADVANCE OF BORING

_____-A._ iREC.I TIP LE!.

U 1bro ovC16 4j

Z-0 -2-of0

I Ifl .£ . • e,,-,,J.

e-CAOL

0A



FIELD BORING LOG Boring No.a

Com-Uctw LA~sII] Onderd. p-ObA&I4 -a Ioat* s~tara /0 -/d cotnoatew /a -,?a -1%
Ok ic.WL C8" Size a" *., hII4 11.71 10.2 Protection L.AVIN l .

Grun Q Si- O11000 15-1 Z2 below _rt~,i Total Oemh/S'

Locom by OWmw by Date 10o Q

Sam* om n ow pe Pn eseptonCofrmnents on Montto w9No. pot awis1 AdVaf~e of Boring I4U E

.9,T- rrC471.LIS , rif 0 0

0 -zoC. e.fldM(L#, in
~ /050 APjt AS 1 - 0

S-M~1 14-(0 It adOISSAi~i,~Eb

C ~4PA'1fA TIL Co7S3LLc,*

S-(AS',

Coo - 76 Lr &aow.,j S'4pltb wet , 9C 0

IV*C'. SO-%Ci ,AAW 45A44/tt'

7y C0&TitAmZAXS-r#? Cr 0 rk:

6-1 g14.p :~ 94 1-91 4s Sr- a

flAf-% Mu? .i~/W

S-46 C/0-100 As !;-I p,~e

5.14 .400 -I oSA ML¶ As S -Ja I*0

5~1Z ""1 i0 -//1? a SA011L S-1v Gp0

/12 - ea: C. aft L CAA'o

4. SA'.O# r*A 4"&0Wf4*v iq



FIELD BORING LOG Boring No. a- 1
Prwc N O A3 Prolect toNae A4,0 gv VPage w

Oo"rLAW rille 6m D ate started .o~oa~~ --

C SqLae O.Ql.IHM In.7I11O2 Pro@tection LAVOI

aSod OEleIsa5 'n.d below grouAON TOW& Ogrn" /f/I

Sampie Oemn m Slows per Pen Denrictofn Con'nen ofSeng
No 6" ma. mmmn~ ofW Bn HNU LEL

CAA-M u., tf

A. r CGa. CS

-r -
___



FIELD BORING LOG Boring NO.*^"-'-

Pmoct NmofS5*3.O3IPrmsC Namle ZPucet -P-
Cwwrucwe OnUIL I rler Z. Date sartea V.Z-r-yf comoiete i'o - r

b4UIom cr L WtA a~ Cmm SaoS mm T 4J1.1 I ¶2 PrtcI~tio Lav

Gruu" 0. sod OrWI 1tsa beo grCia/29 'Total Oemh 4'
Logao" awaotedby mpDate, 1024

Samoa. Oou~m inSow _we Comnmefts oan monito"Q

X- /0-20' CD1A~%~SD~ ,L
#w Larml: Stur

- - aZ

- t - 30 A. I% 'r.CtrSL ___________ -Adz

S SvrrtC C-, LirrtL dcMI

.sC'p 6-b-C*Q L7-r54-- 44, W"I - 0

______ 4l C. 4i.t-S- -;-VLMjw

s-~60icSAvi r- As 3-4ý

-- it - -l

a 0

Or 9 %ge0,, ISV4AGtL &.Y c'~

______ 116 r Arno



FIELD BORING LOG. B.oring NCLIB~ '
Pm~tN02001Ic P' wni Irum. O rbq.AA ~ I 5 9 Z of -ý

comwactow /.rwx OfhM6 E.A atte stU~are o -pS.pr completed , /-2I-q

mar V>A%.VAl .Cav Size v 'loo NMW ".711112 Pmoeation L;;t,

GroundilEL Sad .below g~und/n3S'Tota Deoth /4e'b

LOOP"e by VW I"Owma by 1)PP fOm 6/

Sam... Domin lw enDcito Caonwens an~ monitom1g
No Ore Wm I DWpt Advan~ce of 809fl0 MNU ILEL

/70. qý r-3 1XAA"CA IZV-v1l. bA AM

-4 ,,~rP- 4o'39U64',

Lisk^ LT vi s I jr

.O.dC



FIELD BORING LOG -)BORING NO. Elc~

iPROJECT MO.: 5753- 0j, PROJ1ECT NAM4E: USATHA4A- BAAP . .. . OF

tOILLING c=NTRACTCR: LOtME-MCATHWlEST. OR. I LLELR: OAT STARTE 2.fs j j~? 18: PLETE /lf

p4J6A op& CASING suZs: T IP ev: 0 )PRCTEC4.1VN LEVEL*:*£

... CIca EL M¶h: 301CfL. -0I u LLED: . 8 S WAtER LEVEL: T OTA EPTH: j f- . 5 7.~
-LOG4CE3 ly:* jCHECUiD 8?: JODATE.--:.1c

SAOU~ OCPYN IN ILCUS 01R PEN. IMET CIT24

-~ I* _ _ _ _ _ _ _ __No. . FEET 6- D101ES D53c2tp.IICN AQVjNC!- OF SCRI4 NG

*5RE! *;Tj*-*___ I PI

* . ~Q~J

-- , ---------- ---

5 -15 177-.:-t.t5

~10,

LA0u - vv~o-- a, R(.oj) c

5-fd

Fw 4-r 8 zFz1~.ik,lQ4 A($,~o~-1r

* . .. ~ O~ -(~q~ If-7. *7

Ao



ELD BORING LOG BRN O
PROECT NO.: 53.PROJECT NAME: USATIIAMA- BAAP PAGE OF

DRILLING CONTMATOR: LAYHE-NORTHWEST IDRILLER: l& tl~e DATE STARTED 2... 1 7 /5- COMPLETED

METHOD: Wf-V~U CASING SIZE: 9TIP *V: o--~ PROTECTION LEVEL: )
GRAJN ELEV.: ql. SOIL DRILLED: UWATER LEVEL: I4 5TOTAL DEPTH: I

LOGGED BY: V-I~CHECKED BY: D-7ATE:

SAMPLE - DEPTH IH BLOWS PER PEN. I COMMENTS ON MONITORING
HO. FEET 1 6-INCHES REC. DESCRIPTION ADVANCE OF BORING TI E

s-l t-(OI ttIC4 udci 006~

-7-4

70q Co...q WO. e WP4,vi -ai AaOM~ 5C2:A-M--v

20 qo5 #"A J S s4~

S-40 po~ ip p
on -7& Some erA~jX -ME~

4.4

VFA ug4O- -

-~~~~ __________ W r Oe. - 0

(so__ -440 L O3I

_______ 9~ 00. 0__
~Oj3 2-/4t1Si~fm



FIELD'BORING LOG BORING NO. Lýo~
PWOJECT NO.: 53 C Ž' PROJECT NAME: USATNAMA- SAAP PAGE OF p

DRILLING CONTRACTOR: LAYNE-9ORTI4UEST D RILLER: i:.' 2c e1Le IOT STRE c -PE
METHOD: riiuL)UlCASING SIZE: ý J/ TIP *V: 00.0 1IPROTECTION LEVEL:D

GiOUD uv. JSOIL ORILLED: ? I ~ AERLVL IL t ' ITOTAL DEPTH:

LOG=E By: DV ICNECKEO SY:4ý 1OArE: 2~

SAMPLE OEPTN IN ULCWS PER PE. CCMMEMdTS ON N4CUITCR:N'C
NO. FEET 6-INCItES ECITNAONCOFOIN TP LL

I~TIP

5pkc-- Lo -L0 -'3 I__

3--2 V - -
3v &u r-

~~~-9--, 5e. -17 ctv LV

--- _ _ _ _ __----7pI
's , b.- I-

WCEýD~Oo 0wMO.u%

5~( 7 LO-7IO ________ __ __ ___ ___ ___ __ ___ ___ _60__

__"_ 0 __ _ _ ______ ..c P L.Vegm, 64v

S-2a~~wo Sowo -Z5 1-~ ~4~

T- pie- e-S&2&m



FIELD BORING LOG Bo-ring Nas?~3i-'i-v~
prmioc m~ j.V3_p,3 IPmomc mNae SU I page -4...J of =
Conumrcwwr14.4~rI Orsder 1j D-- ate stamea /0 A-9 J4.' omoeeted .. cd- tei-/

~wiAelle , Cins Sane 4.-7t .4 11.71ý 0.ecm urvt ~
~ 0. Sad Onftd .1 kow grouW~i.Z) Tota Oeoth£5

Lmogem~ tz#A CW90ft by 0mwP 10M/JI111

Swnvee Omn n ii Wows pw Pentso Eaitn
.Ti"of JL NO Feet a Ro Oeseootbou" 04aCetfbf 0(1 Sc M N Ut

~ancec~ Boflg 111 LE All

'~Sd J-

~, S- •~7Vs.* G&Jli

5C~ Ul~3ilk,

10~

13" ý4. "'"%%l'

V--% h...-



FIELD BORING LOG 2oring Na. $>j3l,

ftcoet No 3-CA PM910 t4wI 144A P of ----A=
C@WCncw#MTj, omv g- oate sumea iv-04# I comgaaeted /c-

4SWOI iA C475, Icam' sat4. z t HMW 11.7/Lmx I Paetmuvel D

Ground 0 Sad Drille 6eto; grow QMUd(.~j TOW Oeoth Z.:!; 1
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FIELD BORING LOG Boring Nam
Proenct No4gq:3.;- Pmmmet tome aS.4 A' Pg I of *

Contracto 14 OtWew- .I oDe ate startea SVIQb- if, completeO /V- '

ts~msai$A ~7~ Us AZO T, mu -" NU.7 ria.E- rPIOCtbn qUsvg -0

anm LIS 'oiaeh . );o' Z. belowwg0UM /I a TOMa OeMh /1Z I
0 " tv W4 I~ 0oewa by TAP I0Om J0)16/91

06m itSlos o PnConrwem on Monttnorn
swnw om n ~wsw es~otonAavanc of Bating NN EI No Feet 6 "cnes HN A E

___________~~:TA AM __________

15 -ODS-?( /0-/L 311hi-n (A/

19:47 S-ZZ. /ZQ-i'4Z- T~~ ~ ~ 3
Pe1 ji2 Ids) / _ ____



FIELD BORING LOG BORING NO.0f$Ct2Oý

PQCJECT WO. SM-C3 PRC.j!C7 NMAE: USArHMA- 3AAP IPAGZ / F3

DRILLING C~iNYRACXc: LAYNE-uNOTHIMS" D RILLSN: DEI~o~. ATE STARTFDp&1C~P!!

me-, NO: A!A SING SIZE-: g, j T IP *Y: ~7 PRCTEC-tC; LEV/EL: -crr

GRCUNO ELVI.: g,51 ISCIL DRILLED: .00 IWATZA LEVEL: ~ ~~TOTAL DEPTHI: 6C

LcC=I BY: isL ~ CMEWD! BY: Z" 3DATE: 7

SANL! DEPTH IN BL-. PER am CNN'VEMTS CM j_______
Me. F 8-Ii4CNE O= ESCUZPTICH ADVANCE OF 3CRING
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FIELD BORING LOG BORING NO.() G&6o
PROJECT NO.: 3733- PROECT ONDI: USATIWI4A- SAAP PAW~e OF

GWILLING WEMTCRAC: LAYUE-NORTNIRST Oft IfLLE: f~o Vc DATE ST TlED ,7COMPLETED/g

METNOD: Ask CASING SIZE: jTIP eV:., PRTECTION LEVEL: .Dn .
GW0MG ELEY.: S~n 5 ISOIL DRILLED: / -. I ATER LEVEL: AS co TOTAL DEPTN: /65

LOGGE BY: MNS CHECKED SY: 2V99DATE:

SAMPLI DEPTH IN SULOI PER ME. COMIEINTS ON NMONTORING
40. FEET 6-INCHES DESCRIPTION ADVANCE OF M~ING

- EC.TI

a ~ ~ ~ ~ ~ Al isJr. /5 -31&s ~)A~y 6

[S S

4t t

Ae koV 6'1 0.

)3.Z-
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7 1ELD BORING LOG TBORING NO. D)88-4,m
PROJECT NO.: 57533. PROJECT NMAE: USATHWAMA BAAP PAGE O F-3

DRILLING CONTRACTOR: LATNE-NORTNUEST DLE:DAES AhTDCNPEE

METNOD: 4s4 CASING SIZE: L tO TIP (S PROTECTION LEVEL: C

GROUND IELI.: gM. 5 SOIL DRILLED: JUATER LEVEL: TOTAL DEPTH: idS

LOGGED BY: JCXECUD BY: * 4l3~DTE:

SAMPLE DEPTH IN BLOWS PER PEN. COMMENTS ON MONITORING
No. FEET 6-INCHES DESCRIPTION ADVANCE Of BORING

NEC. TIP 4W.

5-13ý 51ej'( AlM5AI-l(b V 1-; I 5r, F~ -3,
W'-hP -ý( r

1OO- C. 4
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FIELD BORING LOG BORING NO. 'q1o1
PROJECT WO.: 5753- 0~ PROJECT' NAME: USATHAMA- 3AAiP PAGE /F
DRILLING CONTRACTCR: LAV?4E-4ORTHWEST CRLE:f.J .~ DATE STARTED ,a/7 C:MPLETED!/)

14ETHCO: U fSfCSING SIZE: T~ TIPF eV: a0 At' jPROTECTICN LEVEL:

GRCUN0 ELEV.: ' I SO IIL DRILLED: WUATER LEVI.: /3TOTAL DEPTH:

rLOGGED BY: 5 CHECKED 8Y: bDATE:

SAM4PLI DEPTH IN SLOWS PER PEN.A CCNMENTS CN MCNITCR!NG
NO. FEET 6-INCHES IOESCRIPTION ADVANCE OF SCRING TI jLL 6P

b- "r hytyS 0AAL ;IF- 4-Iz
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we
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FLIELD BORING LOG BORING NO.';>'5Z~2-
PROJEcr No.: 573 V IPR0jECT NAME: USArHNAM- SAAP IPAGE 7_. OF5

DRILLING CONTRACTOR: LAYM-4ECRTHWEST DRILLER:,< hbw z ATE STARTED CCMPLETED

METHOD: CASING SIZE: TIP ev: /jJ~PROTECTION LEVEL:_

GROWD ELEV.: G-. ISOIL DRILLED: WA LTER LEVEL: / TOTAL DEPTH: 7

LOGGED 3Y: jdA, ICHECKED BY.ýý:* kt- (fOJATE:

SM~PLS DEPTH IN SLOWS PER I PE4.I COMNENTS CN MCNIT.CR2'VG
NO0. I FEET 6-INCHES DESCRIPTION ADVANCE OF 8CR ING

__ _ _IR _ __ __ _ TIP

dry r s-g z/f~. AA W. A C
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rFIELD BORING LOG BORING NO. b*#.9I#•Z
PROJECT Me.: 5753- Pt.JECT NAME: USATHMA- BAAP IPAGE OF 3 W
DRILLING CONTRACTOR: LAYNE-NCRTHW.EST DRILLER: D~~AZ ATE STARTED 110 1 CMP4PtETED

METNW:I4.~~~%" 1 ArGSZ:~45- e*7 PROTECTION LEVEL:

GOOELEY.: ~ SOIL DRILLED: 1/.WATER LEVEL: i/ TOTAL DEPTH: 1 .

jLOGGED BY: ).ICHECKED BY: 'W ý\-M DATE:

[ SMPLE IDEPTH IN BLCUS PER IPEM.~ CCI4ME4TS ON IqCNITCRNMG
M . FEET 6-INCHES lE-. DESCRIPTION ADVANCE OF BORING TP
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ELD BORING LOG BORING NO. Z'E&�*5
PROJECT NO.: S733- O� PROJECT NAME: USATNAMA- MAP PAGE / OF

DRILLING �NTUACTU: LAYNE-NOTN�ST DRILLER: /C � DATE STARTED / 7 COMPLETEO

NETUCS: 9.2 ','t�4 CASING SIZE: '4< �5" TIP eV: /d�O 7�? PROTECTION LEVEL:�

@30.11W lilY.: SOIL DRILLED: IZZ' fUATER LEVEL: /J¶J TOTAL DEPTH:

LOGGED 51: � CHECKED SI: DATE:

- I,

SNPLE DEPTH IN SLOWS PER jPE�I.J CCIO4EHTS ON MONITORING
HO. FEET 6-INCHES DESCRIPTION ADVANCE OF 5031MG
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FELD BORING LOG BORING NO. ,styy f-0

PtOJEC7 N..: 73 d PRO.4E NMAE: USAT.ANA- SU.P PAGE - OF

DRILLING CONTRACTOR: LAYNENGNTHUEST jDRILLER: /J. Az STARTED CCMPLETE"

NETNCO: £ ~ # 4 JCASING SIZE: /.5"" JTIP *V: ,".r PROTECTION LEVEL:

GROUND [LEY.: S ", , I. L DRILLED: . IWATE" LEVEL: h": . 12Z' TOTAL DEPTH -,.: Iz:

LOGMO By: ~., *,. iC,4ECXED- BY: . .L1V7-8!IOjArE:

SO. FUT 6-INCHES DESCRIPTION ADVANCE OF BORING
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r IELD BORING LOG BORING NO. -'

mzi ECT Mo.: 57133- c% S- I PRwC"Ui: USA'.HAIA- IMAP I PA CF

CRILL..N4 cNRACCR: LAYME-4M"SThgs n.. /4 N"l,. 1Wilt STARTI CNP4EL /7T

NCt'Ica: 0ý7f 11J, CA$W'GGS! , 2 S' TIP .1: LP~ T,ý IPRCTT.ICM L -1 EL: 1
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WARZYN LOG OF TEST BORING Brn o
Badger Army Ammunition Plant 8 95Poet...................................... Surface Elevation .......

........................................... Job N o . ... . 0 3.........

NNUIULocation .... r~ktko.,.iJ.scns~ ........n... Sheet .......).... of 2... ...

1.1.. =1400 W'AIL 11"arI - P.G. *MX 0636. WAClOON. WtS. 83715 * rgL. (606) 257-4046

VISUAL CLASSIFICATION - - -

E6C.VrJ Muito and Remarks q w . PI. o

5;;01 - -N o"

1 SS 18" -M -3 FILL: Mixture of Silty Clayey
1 8. Sand, Cinders & Tar

- - Paper
2 SS 12" M 16

_ Medium Dense to Dense, Light
3 SS 12" M 24 Yellowish Brown (2.5Y 6/4)

- -Fine to Medium SAND, Little
4 - -M Silt & Clay, Trace to Little

-4- SS 12" -M 26 "-is-1 .Gravel, Occasional Cobbles (SP-SM)

Less Silt & Clay Present
5 SS 15 M2from 8' to 15'r5 SS15 M- 0--15

Boring Completed to 10' on 3/10/82

6 SS 12" M 15 -

7 SS.12" M 49 -__

_8 -_ ..SS 18" M 32 3

Dense, Pale Brown (IOYR 6/3)
-~ ~ ý --- 35- Fine to Coarse SAND, Some- - -

Gravel, Little Silt (SP-SM)

-. ----- 40-

-5-

(continud)
32 - I



WARZYN LOG OF TEST BORING Brn .j DBB-82-01.

SSAMPLE SOIL PROP:ERTIES.. ,VISUAL CLASSIFICATION - -Badger Ar and Remarks Pa 83 0

:- Dense, Pa].e Brown (lOYR 6/3)
- Fine to Coarse SAND, Some

- -- - - . ~Gravel, Little Silt (SP-SM)- _ - -

9 SS 18" M 43 -__-
-- ai End Boring at 50'

----- U-

•- --- 5-

A49SN -UI - P--SX-" AHCWS 31 --UL (00)25

-. WATER LEVEL OBSERVATIONS GENERAL NOTES
2.6' (Possible Perched Condition) S

uon compleeon o, Dr,,ling ,,

Endmn Boring at 50'0

Time After Drilling DPIrcO CeO-tO' .................1 .

Delpth to Water 1..3. M _M/WO 
10-50 '

Dzepth to Cave In. -_ _ _ .__ _ ......_ ......... ......_ .C " ........



WARZYN LOG OF TEST BORING DBB-82-02.7F
Badger Army Ammunition Plant Borir ...............

Project .............................................................. Surface Elevation ... 9.I
S...................................................... ................... 10313

N W N mBaraboo, Wisconsin 1 2
Locatin ............................................................. Shoot ........ of........

-1409 EMIL SiNTrZ * P.C. BOX 9836. MAOISON, W10. 53715 * TE6L. (608) 227-4646

____ SAMPL _SOI PROPERTIES>
SAMPLE VISUAL CLASSIFICATION S

laway kwdu and Remarks 4, W U PL 0

ft TyLI,p e _ 1_ 1 lt __

1 SS 18 11 FILL: Mixture of Silty Clay,

I_ q I Sand & Gravel

2 SS 18" M 9 F- _

- - Loose, Dark Yellowish Brown
3 SS 18" ,4 8 (lOYR 3/4) Fine to Coarse SAND,

aome Gravel g Soe SItA)& Clay,
"4 SS 12" M 30 O-iO-

Medium Dense to Dense, Light
Yellowish Brown (2.5Y 6/4)
Fine to Coarse SAND, Some

5 SS-2" M 1 Gravel, Trace Silt (SP)

6 SS 1811 M 20- Boring CompIeted to 20' on 3/9/82

Dense, Light Yellowish Brown
- S -8 M (2.5Y 6/4) Fine to Coarse SAND,7 SS 18" .. 42 2- and GRAVEL, Little Silt (SP-SM)

_8.SS 14" M I1 -30- Medium Dense, Light Yellowish

Brown (2.5Y 6/4) Fine SAND,
"Little Silt & Clay (SP-SM)

-- - - 35-

-40-

_-- Very Dense, Pale Brown (lOYR 6/3)
-- - Fine to Coarse SAND, Little Gravel,

Little Silt & Clay, Occasicnal
Cobbles & Boulders (SP-SM)

(continued)



WARZYN LOG OF'TEST BORING SBoring No. DB80
Project Badger Army Ammunition Plant Surface.............

JoPrNj.t.. ... ...i. evaton ..............
S................ "......."".................. '".... ......... :............ *..... * j b N ........

N...N ... B.abo Wi.cnsi h . .... of .....2
mm m~ wmm m~ m INocatio .......... .B..A...a.b.oo.,..Ai..s.co-n.s i~n ................. Shoot ... ?f...2 ..

, 1400 EMIL. ,YOTe * P.o. SOx go=, MA=QON, WIS. 8371•• TKL. (600) 257-448

SSAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES

iavuwy Mwsuf and Remarks W L PL 0

_& TyVery Dense, Pale Brown (10YR 6/3)
Fine to Coarse SAND, Little Gravel,
Little Silt & Clay, Occasional

- -All -A Cobbles & Boulders (SP-SM)

End Boring at 50'

------ 6 5-- 
- - -

- - -80-

7-75

35-

WATER LEVEL OBSERVATIONS GENERAL NOTES

hiI Drifming. NW Start3I9/.?. cornmpit/..01.O2
upon completion of Drilling Crew ChiA.G!Sqig ...5-.!..
Time After Drilling ¼ hour Method Q ,
Depth to Water -- ____r_ FA 10-20'
Depth to Cave In ..... .............DM/0' 00 ; C(4"0T

m l



WARZYN LOG OF TEST BORING Boring No.. DpB-S32-..
Project .... Badger.Ar Aun.ition.Plant Surface EAevation .Pn9t.: 7

JO. NO. .. C..eEle3v.i.......
S............................................ .o........... :................. Jo N . C 1 0 .3 ........

LISltJEERIN C iocation ............ .Barab.ooWicni Sheet .......1......... of ....... 2....

1401 EMIL rTRIhE • P.O. SOX 9536, MADISON. WIS. 53715 * Tl.. (608) 257.-4146

r SAMPLE SOIL PROPERTIESVISUAL CLASSIFICATION- -. -

IUCWy Uli~turi and Remarks W W LL PL 0
_NiTP th _ _ _ _ _

FILL: Mixture of Silty Clay,

1 SS 18" M Ill" Gravel & Asphalt Shingles

2 SS18" M 17-
Medium Dense, Pale Yellow

3 SS 18" M 13- (2.5Y 7/4) Fine to Coarse
SAND, Trace Silt, Little to

4 -- Some Gravel (SP)4 SS 18" M 2_H

5 SS 18" M 22-_15_

Medium Dense, Pale Yellow
6 SS 18" M 24 -21 (2.5Y 7/4) Fine SAND, Trace

V.-20 Silt (SP)

7 SS 18" M 24-_5- Some Silt from 24' to 27'

Water Appears to be Perched at 27'

_8 . W 24 -- _ Medium to Stiff, Light Olive (1.01
Brown (2.5Y 5/4) Clayey SILT,
Some Fine Sand (ML)

",35-

""-40-
( ) Pocke Penetrometer

Dense, Pale Brown (lOYR 6/3) Readiig, SF

_.. Fine to Coarse SAND, Little
-45- Silt & Clay, Some Gravel,

Occasional Cobbles (SP-SM)

32 (Contnued) --



WARZVN LOG OF TEST BORING Boring No. .**DBB-82-0.3 ....
Badger Army Anuunition Plant89

Project B............................................. Surface Elevation ...... :.....

V '. .. .......... .... y ........o.o. ..Q]3
..............o.t.....a.oA iscnsi Sheet ....... ... of ..... 9......

1400 KMIL K735 * P-0. 8=X 053. MACIOON, WI. 53715 - TEL. (606) 357-484

SSAMPLE SOIL PROPERTIES*
VISUAL CLASSIFICATION

lmet" Muilu and Remarks 4 W U. P. 0

Dense, Pale Brown (10YR 6/3)
Fine to Coarse SAND, Little
Silt & Clay, Some Gravel,

9 SS 18" m 39 Occasional Cobbles (SP-SM)

End Boring at 50'

"70-

-- 75-

8-1-

WATER LEVEL OBSERVATIONS GENERAL NOTES

!i, lriling Start.Z/ 4 /8.b•ompietg2/4./.. 2

S upon comleton of r oilin Crew chsi /'•..... S-

Tire After Drilling h hour_ Drilling Method 0-.0D htoW DM/WO 10-50'

D*pth to Cave In ._ .. DC4..)...0.10. .........•we t oc. . •



WARZYN LOG OF TEST BORING DBB-g2-04 _
Badger Army Ammunition Plant Bo5ngNo...........

Project .............................................................. Surface Elevation .....
S• ~ .ii Job No..T C 10313 z

....... -............... ................. ho No . .......C f.........
gm IQ I~ m IN INC Location ............................................................ Shoot .............. of ........... ...

dOS EMIL SThET , P.O. BOX 9530. MADISON. WIS. 53715 * TIL. (603) 2S7-.46d

SSAMPLE SOIL PROPERTIES
VISUAL CLASSIFICATION- --

gWT I ' stre and Remarks w LL PL a
iy N 1 4

1 SS 18" M 3 FILL: Mixture of Fine to Coarse
Silty Sand, Clay,

2 SS 12" M 13 5- Cinders & Brick Fragments

__ __ - -5--

3 SS 12" M 31 --
-- -1 - Medium Dense, Pale Yellow

4 S ~15 M 21.2-10- (2.5Y 7/4) Fine to Medium
SAND, Trace Silt, Occasional
Cobbles (SP)

5 5SS14" M 12 -- _---- 15- Seam of Very Silty Sand -
Encountered at 14'

6 SS 14" W 20 n-

7 SS 12 -W 19 Trace to Little Coarse Sand
-25- & Gravel Encountered at 24'

8 SS 15"0 M 132 -8..... 15"..432 - Dense, Light Yellowish Brown

(2.5Y 6/4) Fine SAND, Some
Silt & Clay (SM)

- --- 35-

-... -- . Very Dense, Pale Brown
(lOYR 6/3) Fine to Coarse

0 "- - SAND, Some Gravel, Little
Silt, Occasional Cobbles
(SP-SM)

--45-

(Continued)



WARZYN LOG OF TEST BORING DBB-82-044
Badger Army Amnunition Plant B.r....Now ........................e.................................... Surface Elevation ........

S....................... i........................... No . ..... £ ..10 . .............
NW iý ...... .............. Job No ~......

- ~ 0~ Location . ara.......... q s .~...... n ...et. o ..2 .
m ~ a l• , L • • ..... .s ..r.a b.o.o.,. W~.... ..o~.s~ ................... shee ...... ?2 ...... of ..... .. .......

140W MINL STrEET - P.O. BOX 363, MA0I4ON. WOS. 53715 * TEL. (400) 257.404_

SSAMPLE SOIL PROPERTIESVISUAL CLASSIFICATION- - - - -

aw Wuo and Remarks 0 W 1 P 0
lie. TR~ N Duepth_ __ _ _ _ __ _ _ _

f- -TY FN- - - - -
- very Dense, i'aIe B~rown

(lOYR 6/3) Fine to Coarse
SAND, Some Gravel,, Little

-- - Silt, Occasional Cobbles
9 SS 18" M 58 - (SP-SM)

End Boring at 50'

k-----U.

0-_

"-5-

s-/S

----- 75-1

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling . NW Star,/9/ 8 2  ..t982- .... .g ts i/59- ....
Upon Completion of Drilling Crew Chid ...... o ............
Time After Drilling h hour Orillirng Method CS. .0'....
Depth toWater 10.0' Dt._ OM/WO 10-50';
D hpth to Cave In ..... ..... .DC 4" OT ' ....................



[FIELD BORING LOG BORING 0Da y,-
PqCJlCT NO.: 5733- & PRC.ECT NMAE: USANAMA- PAP I PAGE CF f
MRILLING =NUTRC.CN: LAYINE-MCRTH.EST ORKL:.Euq: 6  D ATE STARTED CIPLTE

W NhO: ICASING UZI!: TIP eV: PCE'tNLEVEL:p

GZUDESV:gi , SCIL MILLSD: JUTLEVEL: ITCTAL OEPTN:

ILCG= IT: Pee99fg~ 9940 ~C.4EO! BY: DOATE: % - ~S

SAMPLE CIPTNl IM 96 f P1. CIN4E!4rS O 1CM 1C-.a: ic

FIZ P T .-64 ONE~ S - OES -611PTIC H A DVAN~ CE F 3C 2!NG

5-7C (To7c 2.-

S-a?0.. r4-ea

u1i0 AACu- -1 PA a4

i- S o iv-6 CI , 0

?P~r c7 ruchv'rc A31I"



FIELD BORING LOG BORING NO. DRA- "+
PROJECT NO.: 57"3- 1 PROJECT NAME: USAtMAIIA- BAAP PAC 3

WRILLING CONTRACT CR: LATNE-MCSTIUEST ORIL.!R:a D ATE STARTM!Z,;,Zr CCO4PLETED

" - CASING SIZE: I,'. -Ip PIDT- ION L!em.:

GNOJNO Uri'.: -. q 40Mj.OI DRILLED: AUTER~ LEVEL: ~ TOTAL DEPTH:~

LCGOE BY: ~ CHECKED 31: DATE:

SAMPLE DEPTH IN IIL-CS P P. ' CONNENTS ON NNI?:iC
NO. PU. 6*jNC: E$ . DESCRIPTICN AOVANCE OF 3CR:XG

S*fvl,•,,, '• ,. -r-_S~ ~Z~dLA*

-o,,-;: t ;.f •A.,,ol ,

"r Ceii i

/wo

3 zo-~ ~v~v~r/0%o"0.



FIELD BORING LOG BORING N
PWOJIT no.: 33.PWAJET UKN: UUATNDJS- LUP PAGIE of3

8MILLINS CMTRWCCE LATMI*NUTIWEST 6MLS (54a~lO~ STAMTM COI4=1PUTUD;ý

sqrla: cut ~CStu6 I: * u, ev/ PRMTC71im LEVEL:

[w=amo. l.: M WRILLED: IIIATU LPME: *.TOTAL DEPTH:

ca L Pt,-t Fix c MiTS ON NlCmNIrcx:.ll

No E 6tNE 01 IPTtCN IADVAMc5 OF am ING

Ist4,0 e-,0r-l

*9 9oo ,, z S

}b'vVc/ d7,

O /Z -

0.0
C'~~e-z v Z3o &-riji yo s,-tJ~[4E .



FIELD BORING LOG BORING NO. 4-~o~
PMOEC? No.: 9753- jSJIC' .NMAN: UStAYXAJA- IMP PAGE 3 OF
DRIIU.NG COTrAAC" CM. LAT1SE-qCRTWPJST j1 ONLL11: D* AT! STARTED 9,i77 CD4PLETEO

METNC: CASING SIUE: ITIP 10: PRCTEC7ICN LEVEL: 1
CUM1 "I. fl hIML DRILLED: 19, / JILATE LEVEL: TOTA D ~ " EPTH:

LOGM IT: j C.4fam ly: DoATE:

FA~ DEPTH iN ILc'J PI PEN!________W__7CR m
N. pt6- INCHES ESCI~C AVW= -F 3CING ___

YO/ ~4. OJ1 ~4 0.1'1

~M- SOP? vJ



WARZVN LOG OF TEST MORING BoigN. A-.~~.
Project .... !%~.T.muiinPat Surface Elevation .91.7-0..0...•rojectl~~~~~roie.. ct ...... .. :.._....:.•.....::...:....:.......}u..!..i~ .P....n.. ....ad..g..e...r .A.Joy__Ab_.n No on Pl nI. ....f ,v---- D3I6 • ..O....

IVW ~ ~~~Ba raboo, .Wsconsi....4....
.o.No...fl......

I Location . ... . ... .." ..._. ................... Sheet ..... .. . ..... 4 ......

R4 MI. SINUS3 - P.O. NOX 9630. MAOISON, W14. 53715 * TSL. (606) 287.44

SSAMPLE SOIL PROPERTIES•
VISUAL CLASSIFICATION S - -E - -

ht""u7 uiti and Remarks 4, w LL FL 0

16" TOPSOIL

l SS 18" M . .l _- Stiff to Very Stiff, Dark Brown 2.5-

- -/] (IOYR 3/3) Silty CLAY (CL)
2~ ."ST .14" M - -•. ST Pushed Hydraulically at 100 PSI _l__

3 SS118" M 6

Loose to Dense, Yellowish Brown
r4 _5_5_ 6l" M 26 -i0- (lOYR 5/4) Fine to Medium SAND,

Little Silt & Clay, Some Gravel
(SP-SM)

More Coarse Sand and Gravel
_5 .SS. 12" . - -15- Encountered at 14'

.. L.SS4"M 3n -20-

Medium Dense to Dense, Pale
- Yellow (2.5Y 7/4) Fine to

__.12".. _B 0"25 Medium SAND, Trace to Little
Silt & Gravel (SP-SM)

8 s_ .1W_ . 30.-- Boring Completed to 30' on 2/23/82
( ) Pocke Pen trometer

Readi g, TSF

...... .:--35- Boring Completed from 30' - 176' on
3/19/82 - 3/22/82

Unit: SAMS-l
-... Chief: Mark O.

---- - -45-

.3 -m- - -



ARZVN LOG OF TEST BORING DBM-82-01
Boring No ........I....

Project ... Badge~r. Arm~y. Ammuni~tion. Plant .... Surface E'evation ...91.7.0
.........~*. .......................... ...... Job No. C 103132

NGEEIGNC Location .... Ba~raboo,. Wisconsin .. .......... Sheet ........ ....o ..

1400 EMIL STREET - P.O. NOX 3530. MADISON. Wt S. 53716 - TEL. (603) 257-4643

ýAPEVISUAL CLASSIFICATION SOI PROERIE
ReoeyMosueand Remarks 4# W LL IPL I0

Lost 80 Gallons of Mud fromr ___

-50- 01 -so,

9 SS 18" M1 82 7'Very Dense, Light Yellowish
.55 ~Brown (lOYR 6/4) Fine SAND,- - __

Some Silt & Clay (SM)

-. - 65- Lost 175 Gallons of Mud from
501 801

--- - -- - 70-

_75-

19 SS 4" M 125-8 Very Dense, Light Yellowish . --- -so- Brown (lOYR 6/4) Fine to
Medium SAND, Little Gravel,
Little Silt (SP-SM)

-. -- -- 90



WARZYN LOG OF TE.ST BORING Boring NoB-8-0
Project ........ Surface Elevation .. 9 1 I

Prje- t .... 4q ýn rm------------------------- Job No. .....1C Q313 ......S........ .............. ............. . . . . . . . . . . . . . . . . . . . o O . . . ¢ .I Q 1 :.. . . . . .

ENGINIERING INC Location ............. Barabaox,..Wiscol.sin .............. Sheet ..... 3 ... of ..... 4 ........

1409 EMIL STREET " P.O. BOX 9536. MAOISON. WIS. 53715 • TEL. (608) 257-4646

SSAMPLE SOIL PROPERTIES•
VISUAL CLASSIFICATION

Recovery Moisture and Remarks qu W LL PL D

--- N P8 I
:95

:40&

1 SVery Dense, Light Yellowish
11 3" 119 05- Brown (IOYR 6/4) Fine to

"Medion SAND, Little Silt,
Little Gravel (SP-SM)

Lost 175 Gallons of Mud from
80' - 120'

Z-15-

20-

-25-

ry Dense, Light Yellowish
12 6" M 125 Brown (IOYR 6/4) Fine to

Medium SAND, Little Silt,
Trace Gravel (SP-SM)

Boring Completed to 130' on 3/20/82

0 1 L ' (Continued)



WARZYN LOG OF TEST BORING BorinQ No.. DBM-82-01
Project Badger Army Ammunition Plant surface Elevation .... 0

................................. n.............. Job N o. .C..1 X 3 ................

L fJ•IG IN R R I~ a IN CP- o jctco .. ............ .......... ................................... 

-het .... 94 ... of ... . ....
ENIERIGIC LoainBaraboo, Wisconsin ...... Sheet...........o .......

1409 EMIL STREET * P.O. BOX 9538. MADISON.. WIS. 53715 • TEL. (608) 257-4848

/-SAMPLE SOIL PROPERTIES•
VISUAL CLASSIFICATION - -ROPERTIE

Recovery Moisture and Remarks qv W LL PL D

No. Tyvp] ~ th

-4 - -'
- 4V-Q\

•45-

Hard, Yellowish Brown (IOYR 5/4)
•50• Silty CLAY, Trace Sand (C-L)

13 SS 18' M 147 4.54)

,- * Boring Extended an Additional
S460ý/ 20' to get Below Clay Stratum

6 - P)ocket Pentroneter

Reading, TSF
- Very Dense, Yellowish Brown

-. * (IOYR 5/4) Fine to Coarse
-. .-_ 70- SAND, Little Gravel, Trace

.7 Silt (SP)

L RVAIONS5End Boring at 176' GENERAL NOTES

While Drilling _ta pet
Upon Completion of Drilling Crew ChieP.Rig........

Time After Drilling ¼ hour Drilling Method C.S 10' I .

Depth to Water " FA 10-30' ; DM/WO "30-'176'

r)Ar,-, t, ivA n 25. 0Moist



WARZYN LOG OF TEST BORING
Project Badger Army Ammunition Plant Boring No....B..8........

... Surface Elevation.1 .l.

NOSNEERINO INC Location .......... Baraboowiscons.in ................. Sheet ...........................

1409 a£MUL STlRIIIElT - P.C. BOX 9630. MACISON, WIS. 53715 - 1L.. (600) 257.4040

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES

and Remarks ,. L W
- " M - -* Stiff, Dark Brown (1OYR 3/3) (1

L 18" M 1 Silty CLAY (CL)

2 ST16" M- _ 42.A 20.2

3 SS 18" M Medium Dense to Dense, Light
_ -Olive Brown (2.5Y 5/4) Fine

4 SS 7 M4to Coarse SAND and GRAVEL,
4 SS 7"1 M 42 "-is- Little Silt & Clay (SP-SM)

_5_ SS !12" M 65 - -

Medium Dense to Very Dense,
Light Olive Brown (2.5Y 5/4)

6 SS 18" M .26 -- Fine to Coarse SAND, Somek- Silt & Clay, Some Gravel (SM)

7 __Ss 9" M 38 25

_8-.... SS 12". ;L 30 "- Boring Completed to 30.' on 2/24/82

* 2' of Frost Present

•* Light Yellowish Brown (2.5Y 6/4)
Fine to Medium SAND, Trace
Silt & Gravel (SP)

- -40- ** Shelby Tube Hydraulically Pocke' Peretroineter
L Pushed at 600 PSI Readieg, F

""45-



WARZYN LOG OF TEST BORING DBM-82-02
Boring No .. ... .

Pojtct Badgr .Ar..Y.. A..un.i.t..n.. ......... Surface Elevation .918.2
N....................................C 1............. J t) .. 4..313.

ENIEEIG N ocation ....Ba.ra~boo,.xsc nJ s. i~n ........... Sheet..........4

1409 EMIL STREET - P.O. BOX 9538. MAOISON. WIS. 53715 * TEL. (608) 257-4648

SAMPLE VISUAL SOIL PROPRRTIES'VISALCLASSIFICATION- -

Recveery Moisture and Remarks qu W .LL PL O

No. 7TYPI N Depth_________________________ -i i .--

--- L-.•--- --- -_ Boring Completed from 30' - 155.5'
on 3/19/82

S Unit: SAMIS-2
Chief: Tom 0.

9 SS 18, M. 95 Very Dense, Light Yellowish___
SBrown (10YR 6/4) Fine to
Coarse SAND, Some Gravel,
Little Silt & Clay (SW-SM)

-60

----- 65---.-

70

Very Dense, Pale Yellow (2.5Y 7/4)
10 SS 18" M 79 Fine to Medium SAND, Trace ....

:.80. Gravel, Trace Silt (SP)

-85 

. 717.71

I I (Continuerl)



WARZYN LOG OF TEST BORING Boring No. .0M-n8Z-O27

Project ..Ba-dge~r..T Armm riun~i-t-in Pl~a~nt .... Surface Eievation 4
o .............................................. N...................... Jo .) .... C-.103 13 ...............

ENGINEERING INC Location ....... ,a.raboo.,.. Wisco.c.s.in .................... Sheet .... 3 ........ of ...... .4 .....

.1409 EMIL STREET - P.O. BOX 9538. MAOISON, WIS. 53715 • TEL. (608) 257-4846

SAMPLE' VISUAL CLASSIFICATION SOIL PROPERTIES

Recovery Moisture and Remarks q

No. T ,ype Nu 

W Lep

---9- -i I1

-95

-40I

11 SS 18" M 45 Very Dense, Pale Yellow
(2.5Y 7/4) Fine to Medium
SAND, Trace Gravel, Trace- Silt (SP)

104

0-/

12 SS12" ~ 'Very Dense, Pale Yello

1 SS 12 E'3-o

"±30 * (2.5Y 7/4) Fine to Medium
SAND, Trace Silt (SP)

3- /
•_•125-

(Continued)

W.7 - - - - - • .-



ARZYNM LOG OF TEST BORING 8rn oM80

Proje'ct .. -Badger.Army Ammumiunion.P.lant .... Surface Elevation 9. 1.8.-2
.. .. .. .. .... .. ... .. .. .... .. .. ... .. .. .. .. .. . Job N o ..... .1.031.3. .....

Lo aton.........Baraboo, Wisconsin ....... S e t....4 .. f...ENGIEERIG IN Loction... ...................................... h.e........

1409 EMIL STREET - P.O. BOX 9536. MADISON,. WIS. 53715 - TEL. (6069) 257-4848

SAMPLE SOIL PROPERTIES
_______ VISUAL CLASSIFICATION I

Recovery Moisture adR mrsI I P
No. Type N LepPL I

-~ -- -1401 Hard, Yellowish Brown
(lOYR 5/4) Stratified Silty
CLAY and Fine SAND (CL/SM)

45

10-

13 SS - M - - 4.54)

14 SS 18' W 1395

- ~~~End Boring at 155.5' ___ ___
No-Mud Loss During the

- -- - - - ~Drilling Operation- - -

65
P)ocket Penetrometer
Readirg, TSF

70-

-- *-F4 75-________

WATER LEVEL OBSERVATIONS GENERAL NOTES

White Srillin ~ ________~~~ 
24 /8?Corpietý. 19/8

Upon Completion of Drilling Crew ChielJWq.'ig .. .5

Time After Drilling h hour Drilling Method .CSnl..-1O..
Depth to Water FA 10-/W 30-15 ...

Depth, tn reive in 27 -t --- -- -



WARZYN LOG OF TEST BORING
eoring NoAWAZ8-01.8 ......

Proiect ... Bader..~~y.munit~n.. n .. Surface lv .9

... ............................................... ................... Job N o ..............
. . ........ ....Location......... scons in Sheet ...... 1 ..... of ...... I ........

1400 MAIL ST•ErET P.O. SOx 9538,. MAOISON. WIS. $3715 • TEL. (608) 257.4848

r7SAMPLE SOIL PROPERTIESVISUAL CLASSIFICATION - ---

Recovery Moisture and Remarks q, w LL PL 0

Ne. Type N Depth

NOTE: For more detailed

subsurface -information,
refer to Log of Test

so Boring No. S-1122

800 Gallons of Drilling Mud
Loss from 15' - 20'

-- Drilling from 45' - 157'
performed on 3/23/82

-109 -1-- - I

-10

-- End Boring at 157' I

[- 1

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling Star/ 2 / 8 _omp2ee 2 I
Upon Completion of Drilling Crew Chief...... Ri

Time After Drilling Drilling Method .DM0.-I.

Depth to Water . . . . . . . . .......Ij
Depth to Cave In ........... ......



WARZYN LOG OF TEST BORING - No. DBN -82-01C
Badger Army Ammunition Plant on No..............0...

Project ................................................... Surface Elevation - 9ý05 '. 0..SJob No.. .C 10313 .
Lcto.....Baraboo, Wisconsin11

ENGINE=ERIN , c Locaion........................................ Sheet ..... .o...... of ...1

: : 1409 EMIL STREET * P.O. BOX 9538, MADISON. WIS. 53715 * TEL. (600) 257-4848

SSAMPLE SOIL PROPERTIES"
______PLE _____VISUAL CLASSIFICATION S - O -T -

Recovery Moisture and Remarks 4, w LL PL D

No. T YPe FN7 0 ep _,__,_,

NOTE: For more detailed
"subsurface information,
refer to Log of Test

- Boring No. S-1122
--60-

Drilling from 75' - 167'
:-90- performed on 3/22/82

-0-2

- 5C

End Boring at 167'-:480

WATER LEVEL OBSERVATIONS GENERAL NOTES
3/20/82 3/22/82

While Drilling Start.....S..Complete.......
Upon Completion of Drilling Crew ChiefT.Rig.SN!4S2

Time After Drilling Drilling Method .... 0-. 7.

Depth to W ater ..........................
S D:elDth to Cave In ____ ____

Swe



WARZYNy LOG OF TEST BORING Brn

Project .....dgeqr Ary.mpy Auuition Plant SuacEevtn 8 .
w..................................... 

Job No . £ .l a 3...... ..
WiIWJEAIO NC Location .Baao, l~fSf........Sheet ....1 ...... of 2.......

irý SMPLEVISUAL CLASSIFICATION SOI - - -RIES-

*6611 Reo" s and Remarks 41 W U. FL 0

SYellowish Brown ( lOYR 4/4) -

2 - - - Silty CLAY (CL) 1.3 26.919.8
ST Pushed Hydraulically from 3-5'

3 SS 12" M 10 Loose to Medium Dense, Dark
S-- - - Yellowish Brown (lOYR 4/6)
4 SS 16" M 18 Fine to Coarse GRAVEL and

SAND, Little Silt, Occasional
Cobbles (GW-GM)

_5_ SS 15" M 2 -

"Medium Dense, Yellowish Brown
(lOYR 5/4) Sandy SILT (ML)

6 SS 18" M 2020
Medium Dense, Yellowish Brown
(lOYR 5/4) Fine to Medium
SAND, Little Silt & Clay

- -- (SP-SM)7 SS 18'" M 16112- (P-

Medium Dense, Pale Yellow
- S I M 2(2.5Y 7/4) Fine to Medium_8__.SS 15"L M 3 27"- SAND, Some Silt & Clay (SM)

• Greater Percentage of Sand
- - -35 than Gravel noted at 9'

4-( ) Pocket Peretro eter
Occasional Gravel and Cobbles Reading, SF

"- - - - Encountered at 43' -

W.3 - -

- - -- -uod



WARZYN LOG OF TEST BORINGEL-20Boring No. ELB-82-01

.Job No. .. ...... C .....1.3 ..........

S.................................... ....................... Sheet...........o . 23L c to ...... r.................................................. shet ....... ;2 ..... of ....... .Z ......

1400 ahIL 8T7Erl * P.O. sox so". MADON, Wis. 53715 * TiL. (00e) 257-"a,,

('• SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIE-
*mwiy u~', and Remarks PL'K

Medium Dense, Pale Yellow
(2.5Y 7/4) Fine to Medium

SAND, Some Silt & Clay (SM)

9 SS 18" M 22 .(1.5)
End Boring at 50'

( ) Pocket Pe etro eter
- Stiff, Light Yellowish Brown Readipg T F(1OYR 6/4) Silty CLAY,

-- - - Trace Fine Sand (CL)

-- -70-

A-WATER LEVEL OBSERVATIONS GENERAL NOTES

hie Drilling NW Star.ll ?/ 28 Complet 1.8.2.
Upon Completion of Drilling Crew Ch ...........

Time After Drilling hour Drilling method C. .....
Depth to Water *0 D _0_ DiM/W0O 10-50 ; . .........
Depth to Cave In .... ...................... .......... ...

WS,, iII lI



WARZYN LOG OF TEST BORING E8
Badger Army Ammunition Plant BoringNo...........

S.............................................................. Surface Elevation . 90
...................... ................... Job No. C 10313

Baab -*~on n....... 2............2
OICINUIERNG INC Location ............................................................ Sheet ........ of ........

I Wee EMIL STRIKT * P.O. 8OX 930., MAZON. WIS. 53715 • TEL. (40) 27-4848

-- SAMPLE SOIL PROPERTIESVISUAL CLASSIFICATION - - -

I"'m usi and Remarks 4, w U PL 0NIL TYPOl i I gp

I I Stiff, Dark Yellowish Brown
I SS 18" "M, 0 (lOYR 4/4) Silty CLAY (CL) 1.5)

-, -I Shelby Tube Pushed Hydraulically
2 3"S 16" M - from 3-5' 1.5) _)

3 SS 9" M 15
Medium Dense, Yellowish Brown4 S1 2 (lOYR 5/6) Fine to Coarse

4 SS12" M 01 _- SAND, Some Gravel, Little
Silt, Occasional Cobbles (SP-SM)

Color Change to Light Olive5 S- - Brown (2.5Y 5/4) at 9-
5.S SS 18" !1 28 LE

Medium Dense, Very Pale Brown
"(IOYR 7/4) Fine SAND, Little

6 S_18" 1 Silt (SP-SM)_.6. ...- SS 18-- M 113 --2-

Medium Dense, Light Olive Brown
- (2.5Y 5/4) Fine to Coarse

7 SS 18" M 26 _ - SAND . Gravel, Trace
Silt

Reolum uense, Llgnt ulive Brown

_M .27..S " 38 - (2.5Y 5/4) Sandy SILT (ML)

Very Fine to Fine SAND, Trace

-.. ....- • Silt (SP)

( ) Pocket Peletro eter
Readi g, ISF

48

"45-

062 - - - - - - - -



WARZyrN LOG OF TEST BORING oigN.ELmZ02.....

Project ... adIqe.Ary*.Amun.ijion Plant Surface Elevation -O-.................... ob. No C 10313

*maui Location .... asamboD.-..Wis~consin............ Sheet ...2 ....of... 2.....
1400 EMIlR. UWhErlT * P.C. SOX 661130. MACUSON. WI. 63715 * TEL. (I0) 357-4"64

VISUAL CLASSIFICATION SOIL PROPERTIES
Blom I t and Remarks 0, IF U rL

End Boring at 50'

*-5 Very Dense, Light Olive- 
- - -

Brown (2.5Y 5/4) Fine to
Medium SAND, Somne Silt
& eClay, in ttle toSome Gravel,
Occasional Cobbles (SM)

-- m4

WATER LEVEL OBSERVATIONS GENERAL NOTES
hile Drilling NW starV.1 5/4? Corn /%V1.ý/82
pon Completion of Qril1!ir Crew Meho CS.. Rig.....

14 hour M 00--

Time After Drilling Drilling
Depth to Water Ve.ryD .D.se, Li............
Depth to Cave In ... Se Ga.........

.WS'-g Ocsoa Cbls(M



rWARZYN LOG OF TEST BORING Boring EL-20

IVWPojc ..ge Ary.AjitiuqnionPl~ant.. Surface Elevation.ý . ..

-Y v-1 ............ ..
JSUIOINC .cca ...... Barab~oD...wisoni S . ....i........... Sheet ........... Of ............

140 EMIL SiW9E6 ° P.0. SOX 9630. MADISON. WIS. 83715 * TEL. (6O0) 2077 _ _ L,

SSAMPLE SOIL PROPERTIES•
VISUAL CLASSIFICATION S - O RI

NWImmy T and Remarks 4 W LL PL. 0

Nh. Typu . N 0__tl

- Stiff to Very Stiff, Dark -2-

l 518" 2M 1! Yellowish Brown (IOYR 4/4) 2.0
Silty CLAY (CL)

2 3"ST 18" M "-*

- Dense, Pale Yellow (2.5Y 7/4)

3 SS 18" M 41 Fine to Medium SAND, Little
_- Silt, Occasional Cobbles (SP-SM)

4 SS 12" M 40 --

Very Dense, Pale Yellow
(2.5Y 7/4)Fine to Coarse

S----_ kGRAVEL and SAND, Little
_5 SS 12" M 80 -5- Silt (GP-GM)

**.6-- SS18" M 14 0I - --- 0-Medium Dense to Dense, Pale
Yellow (2.5Y 7/4) Fine
SAND, Trace to Little Silt (SP-SM)___

7 SS 1811M 32 25 - Some Medium Sand &Gravel- --

Encountered at 25'

8 SS 18K M 27_

Medium Dense, Pale Yellow
(2.5Y 7/4) Fine SAND, Some___

- ~~Silt&S Clay (SM) -__

- 35-

()Pocke6 Per etroneter
Readi go, ISF

*0 Shelby Tube Pushed Hydrau ically----
from 3' to 5' at 1000 PSI'

----- 45-

(continued)

*3 - - S - -m



WARZYN LOG OF TEST BORING ELB-82-03
Surae El..evat.o..........Proie, ...... ...a.•.......•..........A..u...t.t.............a......... Surface Elevation ...........

S.......................................................................... Job No . ...... .•. Q .. ............
LocationN ....... Baraboo, Wisconsin of........Um N I C Lo , o ... .... .r.a..o.......w...s..on....... .................... Shee ..... . ...... of ..... ?2 ........

W 1400MIL SINErT P.O. 80x $111". "AC•OMM. WI. 53718 * T111 (06) 287-4640

SSAMPLE SOIL PROPERTIES•
VISUAL CLASSIFICATION - -ROE-I-

k e ft i w a n d R e m a rk s 0 W U PL ahIW Tm N **hm~ _________________

Medium Dense, Pale Yellow
I I (2.5Y 7/4) Fine SAND, Some

9 SS 11Silt & Clay (SM)

End Boring at 50'

-- U.

S-.-5-

"70-

- 05-

4-- - - -Ia.

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling NW Star.l/.1 1182 Competa/1.... 8.2

Upon Completion of Drilling Crew Ch'4..Sig -.55-.1
Time After Drilling our D__ _ _ _ _ _tho CS 0-1sO0

Depth to water DM/W_ 10-50' ...... .............
Depth to Cave I, ..... .c4)-T ..........



WARZyN LOG OF TEST BORING BoigN....E-82.0.6Bor...g.No.......
Projec a..... A9rm.ýy AmTunition Plant .

Pro jct.......... .......................... Surface Elevation .0.

IW Y vINpEING 114 o a in .............. s t...I.... of .... 2 ......

E1409 EMIL STRKET * P.C. SOX 0"0. MADISON. WIS. 53715 - TEL. (608) 257.44

SAMPLE SOIL PROPERTIESVISUAL CLASSIFICATION - - -

hUWUy moiusu and Remarks 4 w U. F. 0
f Type __ N Typh _

I FILL: Silty Clay
I I SS171 2612" TOPSOIL

I -Stiff to Very Stiff, Dark
SS 30" M 6 . Brown (lOYR 3/3) Silty CLAY (CL) 2.2

ST Pushed Hydraulically at 600 PSI
J_ "S g M- -- Medium Dense, Yellowish Brown 1. 4-

-- --- - - (IOYR 5/6) Fine to Coarse SAND
4 SS 24". M 15 10- & GRAVEL, Some Silt & Clay (SM)

..j WSS W 39 "--15- Dense, Light Yellowish Brown
(2.5Y 6/4) Fine to Coarse
GRAVEL, Little Silt, Some
Fine to Coarse Sand, Occasional
Cobbles (GW-GM)_.6..,.S 8 W14 2-ra

Medium Dense, Light Yellowish
7..L .SS. a8" W120 2-z-_ Brown (2.5Y 6/4) Silty Fine

SAND, Little to Some Clay (SM)

0-. Medium Dense, Light Olive

Brown (2.5Y 5/4) Fine to
Medium SAND, Trace Silt (SP)

.. . 35-

----- -40-
. Pock t Penetr meter

._Read ng, TSF

Medium Dense, Light Yellowish -
- --45- Brown (2.5Y 6/4) Silty Fine

SAND, Little to Some Clay (SM)

(Contnued)



WA Z N LOG OF: TEST BORING e~•....ELBS-82-0 ..
• p~ ... •.er..•r...Z..A..._P~it.!...".•.tn..t .... or,-ng No..........9•......

Badger Army Ammunition Plant 96.6Project ............... .................. Surface Elvation ... ?96 _.......,',,. ,. ,,,.,,,°................. ,N •' oJob 
No . .......... o . . .

N fN N IN Co ........ o.o° . %.. .. qons°.° .... °°of............ s o . of ........

14O0 VAL WINEST * P.O. GOX 9834. MA01•1101. WIS. 03716 • T"L. ("G0) 257.e•4_

SSAMPLE SOIL PROPERTIESVISUAL CLASSIFICATION - ---

bawwr m m and Remarks w U.

Medium Dense, Light Yellowish
Brown (2.5Y 6/4) Silty Fine
SAND, Little to Some Clay (SM)

9 SS 17Z W 26 - 0

End Boring at 50'

----

5-3

-- 4-4-44m4

WATER LEVEL OBSERVATIONS GENERAL NOTES
SStAr/.2.3/82"ope438

While Drilling_____________________________ ...' .o........

Upon Completion of Drilling Crew Chief .L$. Ring . ...

Time After Drilling ____0_rDrilling Method CS 0-1 0.
Depth to Water . DM/WO 10-50'

Depth to Cave in . ( ... .........".)'"0-' I_" 0............



WARZYN LOG OF TEST BORING BoigN......EL-27
Badger Army Ammnunition Plant91

Project................................................... Surface Elevation ...... 96--

IVW...........................................: ........... Job No. -S1. 13.J.Q ............

NomNsERING INC .....o Wicni Shet........ ........

14 MIL STREET * PNO 40 X 0038, MAZIBON, WOO. 53718 - TEKL. (000) 257.40"6

r SAMPLE VISUAL CLASSIFICATION -O ROETE
I1161 U and Remarks 4, w a!0o

- - FILL: Silty Fine to Medium -

I SS 124" Sand, Occasional Gravel _

2 1SS30"' M 4 5-
_ _ FILL: Mixture of Silty Sand,
3 SS 25" 1 Cinder-s, Paper, Wood &

_S Asphalt Shingles

4 SS 30" M 14 --- t-
Very Dense, Yellowish Brown

__._ S .18"W -15- (lOYR 5/4) Fine to Coarse

SAND, Some Silt & Clay, Some
- Gravel, Occasional Cobbles (SM)

•6 SS. 1_s8" W 124--
20- Medium Dense to Dense, Pale

Yellow (2.5Y 7/4) Fine SAND,
Trace to Little Silt (SP-SM)

._7 _S " ~ W 25- 2"- Seam of Coarse Sand &
Gravel Encountered at 25'

-........ L 32 -

-- .-- - 35-

-40.

W3 (cn

.3 ~ ~ ~ ~ ~ ~ ~~""l ________________________________________



fWARZYN LOG OF TEST BORING
WARZYNBoringNo. ELB-82-05

Badger Army Ammunition Plant s15 E
Project ............................................. Surface Elevation ...............
w.......................................................................... Job No ......... ... Qa1.3 ..........

SC Location .......... Bara.boo.As cons.i.n ................ Sheft ..... ? ....

ff: 1403 UMIL STrMEr • P.C. lOX 1364. MAOMOA. WI. 53718 * TEL. (606) 257-.44"

SAMPLE SOIL PROPERTIES*
VISUAL CLASSIFICATION

ne" 1 and Remarks 0 W

Medium Dense to Dense, Pale
Yellow (2.5Y 7/4) Fine SAND,
Trace to Little Silt (SP-SM)

SS 18a JI W I12 5--

End Boring at 50'

15

- --- -7 -

Sr.

8--

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling Stag/23/82 ,,let/,/23/82- . ... ..LC f-5 "I -55-2-Upon Completion of Drilling Crew Chief ...... Rig .............

Time After Drilling 4 hour Drilling Method CS..-.0'
Depth to Water 6.0' IN DM/WO 10-50'=cwmt to ve ,n'X 'C(4")'"( 'IO"1 '1 .. ...... .......

Depth to Cave In ... ..... .............. .....



WARZYN LOG OF TEST BORING BoigN..E B'*820
Badger Army Ammnunition Plant

Proieý ......................................... Surface Elevation ..9

NONEIO C L-ocation... ýrabooý, WI s~cons i~n ............ Sheet .... ...of....2

\'--ýýý14400 RMIL S"REET - P.C. UOX 9353. MADISON. WIS. 83715 - TEFL. (606) 257-4046

SAPEVISUAL CLASSIFICATION SOI PROPRTI-

Recovery Moisture and Remarks 40 W LL IPL a

I- I - FILL: Fine to Coarse Silty- _ __

1 SS 15" M 11 Sand and Gravel - - __

2 55S 18"- M 8 __

-- -- - - Stiff, Dark Yellowish Brown- - -

3 3"S 12". M - (lOYR 4/4) Silty CLAY (CL) (1.81__

4 SS 18" M 19 1- Medium Dense, Dark Yellowish
Brown (lOYR 4/4) Fine to
Coarse GRAVEL and SAND,
Little Silt (GP-GN)

5 SS 5" Mi] -415-

Medium Dense to Dense, Light
* -- -- - Yellowish Brown (lOYR 6/4)

6 S12" M 17 0- Firie SAND, Little Silt (SP-SM)___

Occasional Cobbles Encountered
at 16'

- -SS-1 M -2 25 Some Silt & Clay Present at 24' o k .P r t Ie r

Reading, ISF

--- 1--5-

45] ~ (continued) 

L



WARZYN LOG OF TEST BORING ELB-82-06
Badger Army Ammunition Plant Boring No ...........................

Project ....................................... Surface Elevation .922.7 .....
.... ................. . ........................................... Job No C 10313. .

KNOINEE14NO INC Location ............................................................ Sheet.. of.........

1400 EMIL aT"1119 - P.o. SOX 6538, MACIaON. WiI. 53715 * TEL. (606) 257-4141

-'SAMPLE . SOIL PROPERTIESýVISUAL CLASSIFICATION - - -

Neemwwy Moistut and Remarks 0 W LL Pt 0

Na. ,p ý • N Dt o

Medium Dense to Dense, Light
Yellowish Brown-(IOYR 6/4)
"Fine SAND, Little Silt (SP-SM)

9 SS 12" M 30 50 Trace Silt Present at 49'

End Boring at 50'

- --- "-55-

- 75-

""-80-

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling NW 7ta .... omon ... 82..

Upon Completion of Drilling Crew ChiA.le -'Rig .55:.1 .....

Time After Drilling hour _,,Drilling Method CS Q-10 .....
Depth to water 13. -"DM DM/WO 10-50'

V DeKOpth to Cave In ....... .. . ... ....".O.



FIELD BORING LOG Boring No. LJ

poe- w No 0()T3 I P-tegc- N~ame 13AT>C-*. AA#' I fej" -LOf

CZAVCwracO L-A)'.C lomidee,ý. 4izoewit.( Fat. StW-tea 1..jO.Ci coMalete .. j-i

Mu~~t. 1 iWv~tLl-Caw Shze 3?- o MJ 11.711M.2 mcontW

OIrIW'dEl Sail 0" /-To Z belm~v grouna 1qf'l T otal DemMr /_70,-

___ o= o, eaw e Caorrnems on mcneter,,;

*%.0.- -;t Zprr'. C r-,
,rIEL l ,C 776 6,erS nt
c L.hpt.g 1,Sco£

-T~.- -C10 -- &p, i4

3e ~ ~ ~ ~ ~ s d1'3 f 54~~~AorC SA

4v- A03~o4%/ l~ u".bO, S04 0

$ u"I. SAA Ab/4'D 1^,vS

V, 0j e-c4.

ft%% r.* As v,

rKC CCISL$..S ~*O~-
-b -f -A* -4- 4OPp

7.-to o %.v~ 0s .01,

Io~~~s PCP4AXPE - ZLLz D OmAJ, wf'a C50 ' -s

/W .vC C* 602 £'4t

rvJ~nc le~



FIELD BORING LOG BoringNo''
"NC No or 4 ~r3-oJI Promec- Name Ztr-& z 4 ae.... tZ

Con"rCOr LAYAJ L sree ( 3 tartO /-1 -7 comometea /,~7

M~wsj, KI~A C-. Cammn Saze -1 0C M -M. 71 0.2 i P~mecuon Luww b
&MUM Sal Iod"W /ntro/, . beow wow~ajjg'IT" 0Dem 3o

Blowo n i sirs per I ZVWM o hMcfltmfl

For 0esc'mot, Aovafnce of on N
NoI I__ _ _ _ _ _~

/t/Jio -121 vZ y rA AMl

______ G L%4.: I-A rg eTC C X i~crba.(

- _ _ _ po -;1hl1f -- 4 L-_d-- L

- - - -c

-M -I?~o _ _ _ _ _ _

~r /~@~C SA^J A4k

Jr -t?eoLo.oM 6.124&-c I(:17j7

0c* _ _C. _ __L., - '



FIELD BORING LOG Boring NO.CL'i

7. Pao 1 f
pmwc, ~ ~ ~ ~ uY~ Nor "ss ojI rmv m wv&ttA .

C*MtMCUPF LAVA~ Ve C* ce ta/c,

CMM54'S We ".1 7M2 PrtLAV Lve

bG~, TAX AM

rk~~~~ PA&d4 cmai0

56 ~ ~ jL L5' (_ STs5LA A
C.±tz XA4vt :E1ZtA-,7- W Cj'

7~ -re CLAY

CaAAJSA,,l~l #pa~ortUL Y
SA~~ao"L.4b CSA-9 , 71

3-3L FZ.t% $Adt.' 6613V4a

. ......... 0



FIELD BORING LOG Bso-ring N&1OL

C 0n " cto w I ller at IOate srtaea it - 1- corno*ted

tsemoo~ ~~~~~H ?uL~IbA mg5g9 b J11.71 1CL2 ProeCt.on iLWV*

around EL Isad arm"/S-0 ' .. I Zow grwtG/yc' Toma Down~-o

Lg.by I awaieay DAP am Itil

SainW* Deom in Slows Per Poni Con~vr fts on m aont qn
No F~ew a mwas FW0sroo Advance of BorinO ,NU ILEL

5-7~o Ld~ M t1 A~v &AZ

C,~~ $jAjt -141 44i/LL,

- .rr. e-__

S-i ? ~9G t ý &7ZAV LL A G

j - 6Pw.

4#fT JJo 5*EdVLW' . / 4

ScftL C. SAAMý.

S'4L A.-l~ .4r 9'1 0), !t £A J? VC I., a
oaJv j /J AC6vt e-a

sov wc. &% . ",rn c -S e t. C G A

5- 12-120?o ~ -B MI SAAb &*AAJL
w ( pt. b* 6 4LA Y :J g , r rL a 0

SAPJV&: '&%-C, L577L *tt~ 2

.s-.r 0-S r 21ýw" * ro AClIp C, 0~V4 7A'~~--

~.A($~5.q($ L"AV ~ l~

-~~~~~.4 -*_,.'v T f''~



FIELD BORING LOG Boring Nco.'-"

CoiwrScw " ~f Onhur~e5. I Dat* stwi ft /,yJ-~,/ 9 co"Woetea ,j 9
OýýUL AL CaSUq Sao HW ",145.71 10.2 ppmraoInt LrelS

Gow"a C0 sodI DntIa Z btow- 7Ound TOMa Oeowm f

simgi 0ofl in I Bows ow '0c~t Cofm'*nt onN.o fe ' xmal I Adveame of Bermn ]-fV-IL
S-1 7'' zr ; Zre CZV4CY1 =)-( TAX MI

£mJiS ca a oi Lt s n

LC0WI3GLs Cgra t SIL

<%on3c Aga ..rm

......... g.& -J~,

S-irt 10JO. 4#m -Jam Sawd

ml £ 54Ail Tit 1"

mi.~~ As 93

5.t 0j I nCC40



FIELD BORING LOG Boring No. 9/K

COntPacwO Zql 011W1 e stsr~ea , camo,.tea a-if/

FwWU t-LWA U- ICUM Sms 9" 'MI4J117112 1C Pm@ectmn - - tw
Cvvroiu EL ISsot 01918 / W bea-V cmrramd/4' IToata Deoth

so 46 SU A JCý 6 4VVA L 4 0 " )L

~e'-,tVZ q, WCr, 0 0

S56mic C , Seep,%gA4*
L'rr'msL C C*&'J ,LL

?i-10* C0 0I

, W)l~ e-r~ e-4v

_-'D 0_ _ _ _ZI m 0

C. -< m W X1 gl

flS ~ ~ ~ 1 W7. J~'v/j .w

Are~ $402 , nq ~5% -~

-'0

7,x * ~0



FIELD BORING LOG JBoring No. £zt~e-

s'pcwct toar3 -031 Prmwe NwamfcA A P PWg .72. of -- L

an cwIonftri0ý VigjC:Z CAtt starmea -f/4 om~ta. /?

umPW 0= n o s pe dm8 fNFV U LELI-o I ~ ZA- at &,C, AcrW ,f07XA

51qiAs'fAIIz a k C~uo rU, #c-"
if. -_Z- A-Ct&,C

4PIA 1116~ wr 39Ik-i 3.0-0 -w ,A-C4

SL- q

g~~0 ML5- - r 4r gIAC7

.S&6,4~ -4r Zrý ' 'tPl
jo ýcLA. Z.-•, r,6r

L#M Ml 72



FIELD BORING LOG jBORING NO. 0Z4
PMIOCT NW.: "Wev to*P0EC MN: USA NAA- IMW PAMc Of

0211L1.100CNTUACT.C: LAN-MEWdET OILLIE: Cr. R~Vef L bATI STARTED ?-&1 loo CMPI.EDU

t moms IRLEY.: p.Jý 15011. DRIlLD: i4190d IUATI LEME: 1 , TOTAL ODEPTV: 4#00

LcGUD BY: IKCMI~ ay: CAME

SA PL SEPT14s OIN 2 P~ ~ A O V A N M O F & ON G O

ID ---

- -mn 0& -r o

-3-

_________ _____ ~ 7e~~ ~&,IO

at4m7l tv VC&

sftuwki %op- t~c



[FIELD BORING LOG BORING NO. ii - c- Z-11T
Pjg NO.: 57!331 PROJECT NMAE: USATWA*4A- &AAP IPAG! 72_ CF cz

[ORILLING CONT2AC~Ct: LAYNE-NCRTM"ST RILL~ ~ grACpiaz. DATE STARTED 1X4CI4PLS7E

[Mumco:;W 1 CAIN SIZE:17~,#07Aj6 I P*V: jPROTEMCMI LEVEL.: ,tGacumo Run'!.: M4A CIsn DRILLED: ,q' WATER LEVEL: 1310 TYOTAL DEPTH:-

LOCED BY: amcs y: CAM!

fSAM4LS DEPTH IN SLTWS PSA PM C-NUMENTS CM Nl-x4
No. FEE 6-INC:IES I ESC31PTICH ADVANCE OF 3CUNG

a!:.A

5-

8s3 /4 ~ jr(4w;E



FIELD BORING LOG BORING NO. ELM-81-qo3
PROJECT o.: 5 S- PROJECT NMlE: USATAA- B I PAGZ OF 3

DRILLING CONTRACTOR: LAYME-WCRTNUEST DRILLER~: D.~~V~~.~ATE STARTED 11241#5 CCMPLETED/,,4r/

METHOD: CAS#- I N G,• szE:4?" -v; o 6" " jD I TIP eV. /a . PROTECTION LEVEL::

GOU~ND ELEV.: qIj.() ISOML DRILLED: t %,= IATER LEVEL: 13 q. g TOTAL DEPTH: 0

ILOGGED 31: ~gJR CHECt 11Y: DATE:

SAMPLE DEPTH IN SLCOS PER PEN.1 CO•4ME.fS ON MCNITCRING
MO. I FEET 6-INC."IES OESCRIPTION AOVANCE OF 9CRINGNO 6-INC-E C: :.

6 -1,

5___3_____ swee -. 4areslUIa

/It I- A,,,wpm6 W% .5•1flw orowLo",--

.-J. 1s, P÷ ,•.a.i' •, .! i

- -/,/vo,,',.-"".,-

&-ow ovD 49t~ 4s-v yet

e, 7



FIELD BORING LOG BORING NO. .3
PMA~iCT NO.: 5753- PROGJECT MANE: USATMAN4A- SMP jPAWEZ OF~

01tiLLING CONTRACTOR: LAYNE-NONTIWAST DI 0UI1t:6&.~nist OeATE STARTED / 2 af/4(CTJILEtD/?
NfTNID: Adue CASIN ( SvIaZE: 4f.Va.&"/o01> TIPJ A /& & TECT IO LEVEL:

GMM1 11EV.: IISfO CIL ONILLED: JiIdUA LEVL: I 3Y. Y ITOTAL. OEPTH:

LOGG IT: 41u. 1CECKED IT: DATM

go. 1FME 6-1NCIES r7ESC2IPTIGN ADVANCE OF SCRING

-tF ______ E.TIP LFIt

left_ -q w

__Ad-

'3't7 -f -owl~



FIELD BORING LOG BORING NO.
PtOjECT NC.: 5753- PROJECT NEAME: USATHANA- SAAP I PAUi OF !3

ORLLINC CONTRACTOR: LAYNE-042THUEST I ORILLM&: JD. Ar! STARTED 112/~a/OM CCMPLETED /k/D7f,
f46THCO: j1.J1ICASING SIZ!:f4Q /OP ri TIP to. ~ PROTECTICU LEVEL:

caci> %' .0 SCL o:E! LEVEL: TOTAEPTH:
GR'N tUAT!R MULD: 3q/.5 jTOTA

LCGEO 3Y: 61 CH4EMED ay: DATE:

f ANL! OETHI SLCUS P!Vt PM!~4 ~S
M.%6-!NC:4ES I DES21PTCi ADVAN4CE OF 3CR!IG

fD~I T:P~

~*rz'' pf~M~&~e 170'~

Cwve Sie /8irkS6 00k

,b ~ ~i/



FIELD BORING LOG f BORING NO. A -6 - ý*S
PROJECT o.: 5753.og PROJECT NAME: USATHAMA- MAP PAGE OF

DRILLING CONTRACTOR: LA•NE-NCTH•EST DRILLER: & ad , DATE STARTED -3 - _, - 1 CCMPLETED -t - SC

METHOD* "u,. ,+. CASING SIZE: I TIP ' V:, . PROTECTION LEVEL: D)
GR•U.N ELEV.: SO1L DRILLED: WUATER LEVEL: : ,TOTAL DEPTH:

LOGGED BY: ---+ (2, + d ICNEC:ED BY: DATE:. , , - +

S TMPLE DEPTH IN LOCS PER PEN-1 CME14TS CN mcm ITCR:mc
FEET 6-INCNES DESC21PTIC. ADVANCE OF SCRINGt RE7. 7Tt I £

0 C_ _,. _ e-

L&I e"15y lb . .

S,,. 1 &p-rrd 1 ,, ,, r

4ep4A Q,50h)

+



FIELD BORING LOG BORING NO. FLM-8"-o7

PROJECT NO.: 5733- 08 PROJECT NMAE: USATHANA- MAP I PAGE I OF

DRILLING CONTRACTOR: LAY11E-NORTHWEST GRILLER: 91. h940 IDATE STARTED CORPLETED 4£
METHOD: 4L : "" "'CASING SIZE: Io,' TIP W., PROTECTION LEVEL:

0301W am.:a q 1301ZO DRILLED: I-Zo.bl WATER LEME: %4Z TOTAL DEPTH: io

LOGIIED IT1 CHECKED BY: If 611GATE:

SAIPLI DEPTH IN BLOWS PER PEN. CO4EMTS ON MONITORING
NO. FEET 6-INCNES DESCRIPTION ADVANCE OF BORING

REC. TIP LEL

S-i bv. 61

I •-to ." S -It (,•-a i . -
6er IL-1 br.

&'..,,.P'L• ,,.Y-. 6~ s- Qe

97 •'_70' 7.9. 4- s, r stu JD "/t'ic•b)A_
0[

.. 6e

"ti 6, %.A 6- lt 'G.



FIELD BORING LOG BORING NO.61itaqo
p~jc 73 ~PROJECT' N. M3 :8 1PczTwmA: uurA~tANA @ApI PAGE . O 71

DRILLING CONTRACTOR: LAYNEJICRTNWST DRILLER:~, OATE STARTED CON#LETED 4,
METNOD: j(og$). CASING SIZE: 'VTIP g: PROTECTION LEVEL:

GRUJND LY: i. ISCIL DRILLED: 1.1.1 UATIR LEVEL: *4b TOTAL DEPTH:

LOGGED BY: CHECKED BY: I DATE:

SAMPLE DEPTV IN KCI Pan ~PIN.ON TSO MONITORING
40. FEEUT 6-INCHES r-~-C-. DESCRIPTION ADVANCE OF lCRING

______ ______ REC. TIP L!L

-- ~bvL.ý- :fr JSA LI cAjot.-

~4.

44e5gqd. Mif')A4-

A7cw

Vald 9~1ý5hvocl 6-- i /v

SA A, -c 6RI V6

S*~ ~~ 'W-,cI S,0*4 W-swftl-(

Im&Cm enic ,0



. FIELD BORING LOG BORING NO. . O•

PROEC No.: S753-40S PROJECT NAME: USATNAKA- SAAP PAGE I OF I

DRILLING CONTRACTO: LATKIE-NORTHWdST DltILLER: I). IIAL%.t D0ATE STARTED 3S/10 COMPLETED 41la
""4•W•'• CAING SIZE: TIP - X.0. I TI V: t5 PROTECTION LEVEL: D

[RJI LEV.: t703-0 SOIL DRILLED: i~l IMATER LEVEL: IS4 TOTAL DEPTH: 1'
LOGGED Sy: '%Zj 9 UdEW - CHECIED $T!ý DATE: 4

SAMPLE DEPTH IN l 1LOU PER PEn. COI4ENTS ON MONITORING
NO. FEET 6-INCHES D DESCRIPTION ADVANCE OF BORING

REC. TIP LEL.

-2. -4 k" c ,/.-'
h I -- J S

~~~~~/l '"t q-.• I,.,...s 4 q, -

A a-

,..,

gi -T W

I(se L+', 6r 
.

. ,

~-I2 jJ'-~2~ 2'S. 04 C4 I~¶~~~ 0( -

6r, ~ v -2o'



FIELD BORING LOG BORING NO. eLH-1ý-3o el
PUGJEC NO.: 3733- t~ PIC-'lCT NAME: USAtIWE- LWA I PAC I of 2.
GRILLING =NTRAC CN: LATNE-WWAwST 02111-91: 14.D AT! STARTEM .;% 3 CCPUCEM -

NEU:CASING SIZ: TIP eO:1.1 jPUOTICTICU LEVEL:

CRW= 11.28.: gq SIso DRILL"D: IUATtE LEME: 140 ITOTAL DEPTH:

LOG=R l?: Ic C14WXbD l; jOAnI:

&W~U SEPTV4 IN LCW m PPV Imw 'INs C c6NT "Ou f oI~ca'V
NO. PUT? 6-IM6cal5 [-.- DS2pTIcS ADVANC! OF EcaXG TI

TS&V 'Ib Drt OLIVE- Tb bAte WbiouD CLAWr

M&&aX rlATCO1Ilf PLIC~cr- ML Sncr lu'*

t3 2.02.7.. 1 0to S -,- CRZLC

vib* swa~b, 2.-514 $so.* fP-c

cmw, rx sitLa! 7  .e*

".,Olt

'TA M110 j..' VP- W4

1 , 0 T A ' j. 4 v p " 0 , P W A

Vt, to mit s



FIELD BORING LOG JBORING NO. BL1-1 -

PRoJCiT No.: S713-o JpRCOIEc? UMA?: USA1NMAA- SUP IPAGE O.F. -12

DRILLING CMNTaACCa:, LAYNE-MCRTIUES. DRILLSR: D ATE STARTED tjC24PLETED

MITNCO: +10-.&A CASING SZZ!: TIP eV: ~. PROTECTION LEvin:

620110 Wall.: RMr ISCIL ORLLEO0: 16 WAE LEVEL: 14 TOTAL DEPTH: 10

LUGGED IT:- MICU Y DATE:

SAPL_* IOEPTH IN BLCV.S PER I PEN4.I V:MEN4TS ON jMCxi:R:2:4c
NO E1E 6-ZNCRES ~----DESC31PTICU ADVANCE OF CENG

±tt. C01 ~j- oi

PV*M 6C1A%, Tsr TV ffo1 -ec

S -IV~ qQ rbG&C-

S -11 100 -1b7Z A. C.4WJ6, tzor 5*Wpjopr

-re cs* - ,l Fm~ 5p, i~

5-14 Mvi-r5z PV-4cto o.

___ ____ ~ ~ 160_ _ __ - -



WARZYN LOG OF TEST BORING ELN-82.
Proec .... .Bdgr A Amuiti Plant.. Boring No...................
Project... Da9 m !~ ...............t ..... Surface Elevation .90?.. 8..V. ............................................. Job No. ......lQ.AD......

NAMNEEFNG INC Location .. Qb9,W~i.Sc.................. Shoot............ of........

E:14011 COWL S1'NET - P.C. BOX 9530. MAOHISON W14. 03715 - TEL. (600) 257-4846

r ýAMLEVISUAL CLASSIFICATION SOI PROP-TI-
not""usy t and Remarks II aLF

1 ilt, San & ravel (oeof Hill_

1 SS 18' M 6 l'eimto Stiff, Dark Brown 0. 0
(lOYR 3/3) Silty CLAY (CL)

2-1 Shelby Tube Pushed Hydraulically
1from 3-5' at 900 PSI- --

31S112M30Medium Dense to Dense, Yellowish - -- __

4 SS 18-M 1 Brown (lOYR 5/6) Fine to Coarse- - - -

4 SS18"'1 1 10 SAND, Some Gravel, Some Silt &
Clay, Occasional Cobbles (SM)

- -- -3 More Gravel Encountered at 101- -

5 55 1281M 32

6.SS12" 1 18 20- Medium Dense to Dense, Light- - - -__

Olive grown t2.5Y 5/61 Fine ()Pocke Penetr meter
to Medium SAND, Some Silt Reading, TSF
& Clay, Little Gravel (SM)- - - - __

7 SS 6"~ 1ý-5
- Lacking Gravel at 25'

8. -SS 7" M 25 U Boring Completed to-30' on 3/17/82 - - - -__

ý735-

45-

(cankud



. WAR ZYN LOG OF TEST BORING
Boring No. EL- 2 -QlA ....

Prjet Badger Army Ammunition Plant SraeEvtin 902.8
;Job No C 10313 .

' . .. .................. ....................................... . . .. o NC 10 3• = to ... a~ b Q .. is¢ n . ..... ......... b s ...........i o ......... .........

ENf INMEHE ING INC Location .. ......araboo..i.t. Sheet. .. _of .-

1409 EMIL STREET * P.C. BOx 9536, MAOISON. WIS. 53715 - TEL. (606) 257-4843

SSAMPLE SOIL PROPERTIES
VISUAL CLASSIFICATION S -

Recovery Moisture and Remarks q, w LL PLI 0

.- -- Boring Completed from 30' - 132' -

on 3/29/82

Unit: SAMS-2
-50 Chief: Tom 0.

Very Dense, Light Yellowish
9 _S S18" _.M_ 53 Brown (lOYR 6/4) Fine to

Coarse SAND, Some Silt &
Clay, Some Gravel, Occasional
Cobbles (SM)

- 60 200 Gallons of Mud Loss at 60'

65-

- --- 70-

""75

.* l-•-- Very Dense, Pale Brown (lOYR 6/3)
if) SS 12' M 188- 8 Fine to Coarse SAND, Some

- Gravel, Little Silt (SP-SM)

2" Clayey Sand Seam Encountered
at 79'

-- Continu85e



WARZYN LOG OF TEST BORING
Boring No. ELN-82-_

Prjc .. Badge~r.Army Anmmunition Plant SraeEeain 90
Project ... ... .................. S.r.....ea.O.. .S........ I............................................. :.................... Job N o . .... C -1.. Q 13 .... ........ . '

ENGINEERING INC Location .......... .B8a...0,.J .ons.i n ................. Sheet ..... 3 ...... of ..... 3 ........

- 1409 EMIL STREET * P.O. SOX 9536. MADISON. WIS. 53715 * TEL. (60a) 257-4848

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIE

Recovery Moisture and Remarks q w LL PL 0
Ne: Type N aepth P

-10G

- - Very Dense, Pale Brown (IOYR 6/3) i
11 SFine SAND, Little Silt and11 S 18' 7 15 Clay (SP-SM)

z
-110o

71115
-120-

-ti t-Hard, Yellowish Brown (10YR 5/4)

125 Clayey SILT, Trace to LittleK 125 Sand (ML)

I t L•~~30 11 i

T2 LI -14-- 1 63 1 Lnd Boring at 1* GENERAL NOTESWATER LEVFI, nNR•I•VATTnNI n: Brn t 1z tr 3/.....1me•/..9/8

While Drilling Start

Upon Completion of Drillin Crew Chief]IG/.ISig ..55.5.

Time After Drilling hour Drilling Method CS.10.
Deth towater 26.0' FA 10-30_

Depth to Cave In ... D~li .O.. 3Q-.132.'.................



* ~WARZYN LOGCOF TEST BORING ornNoELN-82-01B

PrjctBadger.Army Ammnunition Plant90.
. ..........o.......e... ..... Suirface Elevation 902.4..

.. ......* *''*........ .... - Job No. .C. 1.031-3.......
NGNE NGNC Location ... qr~p..W~cqs1n................. Sheet ...... of........

1409 EMIL STREET - P.0. BOX 9638. OAOISON. W4IS. S3715 - TEL.. (6083 257-488

SAMLEVISUAL CLASSIFICATION SOI -RO -ET

Recovery moisturean Re rk LI
No. Type] N Depth P

Note: For more detailed subsurface
information, refer to Log
of Test Boring No. ELN-82-OIA

Drilling proceeded hard from 60'
to 70'. No mud loss during-
drilling operation- - - - -

- End Boring at 143.5'

P-60 ____1_ _
WATER LEVEL OBSERVA~TIONS GENERAL NOTES-

While Drilling -___________________________Star?/3 82/
8?compiete3!§2*/

Upon Completion of Drilliong-.....-____________ Crew Chielom P111ig
Time After Drilling _____ ___-_____Drilling Method DM 0-143.

Depth to W ater ................. z_.................

ODepto CavelIn 
.........__ ___th.... 

..



WARZYN LOG OF TEST BORING Boring No ELN-82-01

Project Badge.r..Ar A.mfýly rnun.ttIp.on1...lant S.rface Elevaticn
S.................... 

Jo No .......

ENGINEERING INC Location ..... Baraboo,....sc.nsn .................. Sheet ..... ..... of.......

1409 EMIL STREET - P.O. BOX 9538, MAOISON. WIS. 53715 • TEL. (608) 257-4048

/• SAMPLE SOIL PROPERTIES \
_____ PLE VISUAL CLASSIFICATION S -. ___

Recovery Moisture and Remarks w
No. Type N e- phq W LL PL

S.... Note: For more detailed subsurface
information, refer to Log
of Test Boring No. ELN-82-OlA

No mud loss observed during

- 80 d drilling operation

End Boring at 153.5'
_ ---16G _ _

WATER LEVEL OBSERVATIONS GENERAL NOTES
. .3/29/.82• .3/291A':

While Drilling Start ....... om ete .3 .

Upon Completion of Drilling Crew Chieom ..
0 Rig SAMS.-2 .

Time After Drilling --- Drilling Method 
0.iL

Dernth to W ater ... .... .. .... ....

".Denth to Cave In ... . .. ....... ............. ....... . .... . .-



WARZYN LOG OF TEST BORING ELN-82-02A
Badger Army Ammunition Plant Boring NoT."."0.............Pr j c ..................................................... ......... Surface Elevation ... 9+.]+ U _ 1 .

Baraboo, onsin C 0313 4
INJGINGERINYO INC Location ............................................................ Sheet ......... of ...............

O1409 EMIL SOThRNT P.O. SOX 9536. MAOISON, WIG. %3715 - TEL. (600) 257-4-43

SAMPLE SOIL PROPERTIES"
VISUAL CLASSIFICATION

Recoevoy Moisture and Remarks qu w PL D

No. Ty•40 N Dept PL

1I SS 18" M 4 Stiff to Very Stiff, Very l.0
Dark Grayish Brown (10YR 3/2)Silty CLAY (CL)

2 "S 19" M - 1.6
- - -Shelby Tube Hydraulically Pushed

3 SS 18" M 6 from 3-5'

4 SSlI 2" M 45

Medium Dense to Dense, Light
Olive Brown (2.5Y 5/4) Fine
to Coarse SAND and GRAVEL,

. 5 S 12" M 25 Little Silt, Occasional

S SS 1" M 5 - I- Cobbles (SP-SM)

6 SS 12" M 46 --

Dense to Very Dense, Dark ( ) Pocket Pen tro eter
Yellowish Brown (10YR 4/4) Reading, T F

- - Fine to Coarse GRAVEL, Some

7 SS 12" M 38 " Fine to Coarse Sand, Some
25 -Silt & Clay (GMl)

8_..SS 7" M IOB 30- Boring Completed to 30' on 3/18/82

f00
35I

(Continued)



WARZYN LOG OF TEST BORING ELN-82-
Boring No ..............Project Badger Army Ammunition Plant Surface Elevation :,.2

S.... . . . .......... .. I .... .. ................................ -9 1 2. ,S.. ................................................................. ..Jo b: N o . .. 0 1 .. .. .. ..
-oNO C.] 03.13......

ENGINEERING INC Location . BarabooWisconsin. . Sheet.....2..... of .... 4 ...

\1409 EMIL STIEET , P.O. BOX 9538. MADISON. WIS. 53715 • TEL. (608) 257"484

f• SAMPLE SOIL PROPERTIES•
, VISUAL CLASSIFICATION - - OPERTIE

Recovery Moisture and Remarks L
S Type Nq W IL PtD

L Boring Completed from 30' 130'on 3/31/82 H _

Unit: SAMS-2

2.0.. Chief: Tom 0. 1
____I _

9 SS 18" M 41- Dense, Very Pale Brown (10YR 7/4) - i
- Fine SAND, Trace Silt (SP) -

. - 6 60-

---.-- 65-

70-

-1 Dense, Yellowish Brown

_0 SS_ . .-- -- 80- (10YR 5/4) Fine to Coarse

GRAVEL & SAND, Little Silt,
Occasional Cobbles (GP-Gt)

85-a

(Continued)



WARZYIN LOG OF TE!ST BORING ELN-82-02ABoring N o . ...........................

14 Project -.Badger A. ..A.myAn i.ut...n.n.P-I.tn .t .......P Surface Elevation .... .2......
.•,J No .-' .................. ................................... o.......C..i0313.

Location ........ Barabo Wscnsn ................... Sheet ......... of ..... 4 ........
E N I E RI G I C ......... ......................

-- 1409 EMIL STREET - P.O. BOX 9536, MAOISON, WIS. 53715 • TEL. (E081 257-4848

_ SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES
Recovery Moisture and Remarks qu W LL PL 0

No. 7Type O et

I- ---

, II

Very Dense, Light Yellowish
11 SS 18" M 11 (0S. Brown (IOYR 6/4) Fine to

Coarse SAND, Little Gravel,0 Trace Silt (SP)

.4-20-

{ 0-
-25-

30- Boring Comoleted from 130' - 142'
on 4/1/82

Unit: SAMS-2
".Chief: Tom 0.

(Continued)



WARZYN LOG OF TEST BORING NomcN EL-802A
Proec Bdgr AmyAnnuitin lat Urface Elevation 91....

Job C N C1031

1409 EMIL. STREET - P.O. BOX 95389. MADISON.. WIS. 53715 -TEL. (606) 257-4848

SAML VISUAL CLASSIFICATION SOLP PETS
Recovery Moisture a dR m rsq L P

No. FT ypel _ _ Nepth adRmrsq 1'tP

Dense, Light Yellowish Brown 4
- - (lOYR 6/4) Fine to Medium-

--4- SAND, Trace Silt (SP)

12 SS18 W 37*
End Boring at 1421-

-10-

- --- - - -170-

WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling- . .Mill Star ?/1 8 /82Cor 4/lt/882

Upon Completion of Drill~inq_________ ________ Crew ChieOW."~ig
Time After Drilling Mhur DV~nyoýTdpod *CS..-*.
Depth to Water I .....~U-42 ..........

~p itn( in 16.0'M -



W ARZYN LOG OF .TEST BORING Bloring No. ELN82-0.28......

Project Badqer Arm~y.Amnu~n~iti~on .P~lant. Surface Elevation ... 914.6.w ........ ... I............ Job No. XC.1031.3............
NGNENGNC Location ..... f arw.&bg. k.r nu k.......... Sheet ...... 1.....o ....1...

1409 EMIL STREET - P.O. BOX 3530. MADISON. WIS. 53715 - TEL. (600) 257-4640

SAMPLE- SOIL PROPERTIESý
VISUAL CLASSIFICATION- - - -

Recovery Moisture and Remarks 49 W LL PL 0
No. Type F_ _ N Depth_ _ _ _ _ _ _ _ _ _ _

Note: For more detailed subsurface
.-- - -. information,'refer to Log -

of Test Boring No. ELN-82-02A

--.-- - -. 80-

-420

- -- . ... End Boring at 151.5' 1

01

WATER LEVEL 0O3SERVATIONS GENERAL NOTES
4/1/82 4/1/82

While Drilling start ...... Complete .....
Upon Completion of Drillin'g... Crew ChieTgT. 0l~ugSAS2
Time After Drilling - .- - Drillui- Method Pm..0-151.5'
Depth to W ater ........ ..............

Deýpth to CavelIn ... .. .................
we



WARZYN LOG OF TEST BORING ELN-82-02C
Badger Army Anununition Plant Boring No ._....._*_*:.Pro ject................................................... Surface Elevation.

.. ........ ... . .. .6 ......... Job No. .ý.0313
ENGOINEERING INC Location................................................. Sheet....I.....Of ... 1......

1:~1409 EMI1L SiMIS? - P.C. BOX 0536. MACHION. WIS. 53715 - YEL. 4606 257-4844

K7 !ýMPLEVISUAL CLASSIFICATION SOI PROPE-TIE

Recovery Moisture and Remarks 40 W U F. 0L

Note: For more detailed subsurface - - - --

information, refer to Log
of Test Boring No. ELN-82-02A- - -

- --- - 50-

- -- - -. Based on Cuttings Obtained by- - -

Driller, Well Installed in:
Brown Silty CLAY - - -

0~~1

- - - End Boring at 162.8'

* WATER LEVEL OBSERVATIONS GENERAL NOTES

Wh~ile Drilling sta.412/.8z. copleti/.ZtaZ
Upon Coimplletion of Drilling .CrewCNhfLQ~.mg... 2I
Thirn After Drilling -*_______Drilling method

Depth to Water ................................

Depth to Cave in 
.......__ ____ ________



WARZYN LOG OF TEST BORING Boring No ELN-82-03A..,q ~ vProject Badger Army Ammnuni tion Pla.....Surface Elevation ... R?.5.t2.. ob.No.......... ....
S..................................... ,....... .............. :............... ,Job o .... . 0..3......

N1my INO INC Location .......... B.a.r.ab.o.o..i.sconsIn ............. Sheet........of.

14" 11AMIL 5TWI3r * P.O. mox 6036. MAMI10tON. WIS. 53713 * Tl... 606) 267-.404

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES

-I iMi I"gore and Remarks , w LL PtU 0

-N -Y0 579 -8 1 1 lU-i

- - Very Stiff, Dark Brown (lOYR 3/3) Al)
1 SS,29" - 13 Silty CLAY, Little Fine Sand (CL) -2- -

- - - - -*42.2 19.1!
2 3"ST, 18" M -1

3 S5 27" M 25 Medium Dense to Very Dense,
Light Olive Brown (2.5Y 5/4)

4 SS 24" M 44 --18- Fine to Coarse SAND and
GRAVEL, Little Silt & Clay
(SP-SM)

5 SS 18" W 87 Z~15"

S SS. 18" W 18 "- Medium Dense, Yellowish
Brown (IOYR 5/6) Fine SAND,
Trace to Little Silt (SP-SM)

7 SS 18" W 16 2-5-

Medium Dense, Pale Yellow
(2.5Y 7/4) Fine to Medium
SAND, Some Silt & Clay, Trace

_0.I... RS-IB W 28 3-0m- Gravel (SM)

( ) Pocke: Per etro ter

Boring Completed to 30' on 2/24/82 Readiig, 1SF

* Shelby Tube Pushed Hydraulically

from 2.5' to 4.5' at 600 PSI

--4-- 4 -

In - L--



WARZYN LOG OF TEST BORING ELN-8
F W A IBoring No. . ý.... ... .......... .•• ~~~~~Project .Badge.r..ArmLy. As.w.4njlt.i~on..P.1..; ...... Surface Elevation 925o.2 .

............................ EN OI .... . ............. I .................. Job No. C 103134"-or N =• N ,Na; Location ................'..r.a ...... L. °.n.. ....... ................. . Sheet .............. of..... .. .

- 1409 EMIL STREET - P.C. SOX 9538. MADISON. WIS. 53715 * TEL. (600) 2574

f• SAMPLE SOIL PROPERTIES
VISUAL CLASSIFICATION

Recovery Moisture and Remarks W "LL PL 0

No. TMp $ • N Depth_ _....

Boring Completed from 30' - 155'
Sr-I ...... from 3/23/82 to 3/24/82

Unit: SANS-I
So- Chief: Larry F. -

9 SS 1Very Dense, Pale Yellow (2.5Y 7/4)

- M.. -Fine to Medium SAND, Little Gravel,
Little Silt (SP-SM)

---- 6 --

-- 
"65-

70

-75-

- .- -?7 -

10 SS 5" M 0 1 Very Dense, Pale Yellow (2.5Y 7/4)'

-80- Fine to Coarse SAND and GRAVEL,

Little Silt (SP-SM)

Hit a Cobble or Boulder after
-- *-85- 6" of Driving at 79'

S= - - - I 90



WARZYN LOG OF TEST BORING *o ELN-82-03A IBoring N ......... ......... .

Project Badger Army Ammunition Plant surf.ce E *eva --on .-P r j c . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .o . . •. . . o. . . o o . .. ... . . ..Su f c E l v t o z -. -2. . . .

.................... ............................................... Job No ...... .10313 .............C 3UNIIIINS RING IN ............................................................ Sh o ........
ENGIINIEERING IN4Jc Location Bara boo, HI sconstn Sheet ........ o.... ........ /

40MI STMOGU r P.O. NOX 0.3. M*AXSON. wiS. 53715 • TUL. (600) =7.44• [
SSAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES

." 1, y UMlshn and Remarks , W M. PL 0I
___ __ __ __ __ ______ __ __ __ __ __ __ __ _

-ri

Very Dense, Light Yellowishi
_ 11 SS 14" N 188 5- Brown (lOYR 6/4) Fine to

Medim SAND, Some Silt & Clay,
Little Gravel (SM)

iI

15"

Very Dense, Very Pale Yellow
12 SS 140 M 147 30 (IOYR. 7/4) Fine to Medium

SAND, Little Gravel, Trace
SilIt (SP)

3

(Continwod)

St o- a
I



WARZYN LOG OF TEST BORING ELN-82-03A
Badger Army Aunmunition Plant Eoring No .....................

P roject ............................ .............................. Surface Elevation .............
.. . ....... I.........................I................................ Job N o ........ C -10313 ...........

WIOINmERINO I Location ..... .A4.r•. bq..,..Wi. $.. . r ................... Sheet . 4... of ...... 4 ......

140, EMIL STErET • P.O. BOX 9538. MADISON.. WIS. 53715 • TEL. (608) 257-4048
FISAMPLE SOIL PROPERTIES

SMLVISUAL CLASSIFICATION S POETS
.ecriIry Moisture and Remarks q* W LL PL

l.l. TTe __NDpth_

- --.-- - 14e _

_13 ISS 18' W4 258 * E
End Boring at 155'

--- t :460* Hard, Yellowish Brown

(lOYR 5/4) Silty CLAY,
Trace Sand, Trace Gravel (CL)

_______ 475-1_________

__ WATER LEVEL OBSERVATIONS GENERAL NOT ESý
While Drilling Ste 2/24 /8 mpe12 4 /

Upon Completion of rll Crew-Chief R'S 55-2
Timne After Drilling ~ or _____Drilling Method ...........
Depth to Water 6' DM/WO 10-155'

C( ) .......................
DenthtnC nV- n .M .. . ... ... .. .



* AWARZYN LUG OF TEST BORING _ NoEL-82-03B.Baring No . ................. .........

Project ....Ba .d .g er ..Ar .my ..Amnu n .i .t .i on. Pl1ant ... Surface Elevation .9.2.5.5

S... ....I.................................................................. Job N o. 9 ... .03.3 ..................

ENGlNEERING INC Location ...... ..................... Sheet ....... I ..... of ....... I .......

IaN 14090 EMItL STRrT - P.o. SOX 0830. MAOISON, WIS. 53715 • TEL. 1eo) 257-4848

: rSAMPLE SOIL PROPERTIES
, VISUAL CLASSIFICATION - -RO E-I-

Recovery Muisture and Remarks qm w LL PL 0

No. TT, N1 D 'o.epth

"NOTE: For more detailed
"subsurface information,
"refer to Log of Test

"- - Boring No. ELN-82-03A

"-Io-

00-

Drilling from 90' -166eperformed
on 3/25/82

End Boring at 166V

WATER LEVEL OBSERVATIONS GENERAL NOTES

Whl Wrilling s~ti1.?4/%bompiet4Z/21.82
Upn Completion of Dr1l*n Crew Chief .T... R4SAMS-.

DM 0-16
SAfter Drilling -- Drilling Method .........0....
Depth to Water ......................... .....

tv I)ep~th ýto Cave ýIn .......................



WARZYN LOG OF TEST BORING rng No ELN782'-1qp~o•ct ..... B..~ r..A.•.A~n•.•.°.....]•..• .... Surface Elevation .9•.
Proect Badger Army Ammnunition Plant BngN.*~~29Pr jc ........ I....................... • a~ b:"~' 'bn in.................... Surac I Iat

NN I. ...................................... ................................. .. .......... 103.3
ENG410NEERING N Location.....Barabo .o. Wri .sco.n .s.i n ............ j... Set.. .... f... ...

1409 EMIL STMSEFT - P.O. BOX 0536. MADISON. WIS. 53715 • TIM. (600,3 257-4646

SSAMPLE SOIL PROPERTIES~
VISUAL CLASSIFICATION S -RO E-I-

nhtevgzy and Remarks i, w u. PL 0

No. Typ;eNDet

--50- NOTE: For more detailed
subsurface information,
refer to Log of Test
Boring No. ELN-82-03A

.00".

Drilling from 100' - 176'

performed on 3/24/82

Drilling proceeded hard a 110'

---- -50.

Based on Cuttings Obtained by.
Driller, Well Installed in:
Fine to Coarse SAND, Little Silt

End Boring at 176'

""Eoo0
WATER LEVEL OBSERVATIONS GENERAL NOTES

while Driling______ __ 2 3 / 8 2  3/ome .24/8.
Upon Completion of ,,illing Cre-w •hief .. R S
Time After Orillng _l* Drilling method ...

Depth to W ater ...................................

De th to Cave In ........................................we/



.IWARZY LOG OF TEST BORING ELN-82-04A
Boring No .......................

Pojt•. .Ba.d.er.Ar.• un ...n...P.a..... Surface Elevation ...921..4
S.......................................................................... Job No . ....C...D313 ..............

~!~N:;Ma,. tin ............. !Z o:n T.(66..........o..........

S-, • ,,,,+o , c u + ,+, .......... B..r+.bo........o ..... ............. she,, ....... I ...... of .... 4+ ...... ...J
1401 EMAIL. STlIMlI • P.C. 80X 91130. MA0180014, VAS, 53716 - 1"11., (601) 287-4044M

f• SAMPLE SOLPROPERTIES"
VISUAL CLASSIFICATION - PO -T-

"21 Me i " a n d R e m a rk s 4V w LL f 0

_ 16" TOPSOIL
I SS I8w M -Stiff, Brown to Dark Brown 'l. 7'

- -(1OYR 4/3) Silty CLAY, Trace
2 3"S- 14' M of Fine Sand (CL) 1.5 42.922.5

3 SS 18 M 5- ** 1.0

4 Medium Dense to Very Dense,S_ 5 4" Mi J 6 -0- Light Yellowish Brown (2.5Y 6/4)

Fine to Coarse SAND and GRAVEL,
Some Silt & Clay (SM)

.. S 'M 74 is-_I Encountered at 3' Seam of Very

.- Fine to Fine Sand at 15'

..... S 17" M 42 '-20-

Less Silt, But More Gravel
--- Encountered from 18' to 25'

7._S_12". M 44-25-

.SS. 7. M. X3L - Boring Completed to 30! on 2/23/82
( ) Pockel Pen.tro eter

Readi g, T F

* Shelby Tube Hydraulically

...... "35- Pushed at 600 PSI

**Loose, Brown to Dark Brown
-...-. 0-- (lOYR 4/3) Fine to Medium

Clayey SAND, Trace Gravel (SC)

------- 5-

(Constfrw.)
- -i



WARZYN LOG OF TEST BORING ASoring No. ELN.82-04A

Badger Army Ammunition Plant
ENGIN.RING IN. Location .......Bara.oo.Wisconsin ................... Job No...... A.... ...

Lo aton ......q ~ i~q .,.W~sco s ~n... I......... Sheet .. .... 2 . _.. of .. .4.....

I-611 =1409 EMIL STREET • P.O. BOX 9538. MADISON. WIS. 53715 - TEL. (606) 257-46468

SSAMPLE SOIL PROPERTIES
VISUAL CLASSIFICATION SOI -

Recovery Moisture and Remarks '
No. Type , N Depth q_ W_ LL PL, 0

. .... Boring Completed from 30' - 153.5' _
- on 3/26/82 - _ _

Unit: SAMS-I
Chief: Tom 0..- L- J-. 5- - _

Dense, Dark Yellowish Brown
9 SS 18' M 44-55_ (lOYR 4/4) Fine to Coarse _ I -,__--

- SAND and GRAVEL, Little
Silt, Occasional Cobbles (SP-SM)

60-

.......... ...... - - " Encountered a Layer of Cobbles - __. -

65- from 47' t 531

-70-I

:75

S..Dense, Very Pale Brown (1OYR 7/4) ... --

10 SS 15" M 50 Fine to Medium SAND, Some Gravel, ....
Trace Silt (SP)

S..... , ,-90 -



S WARZYN LOG OF TEST BORING Boring No. ELN--04A--- *... .. ....... .. ...
W O~ Badger Army Ammuunition Plant Surface Elevation ...921.

PJob No....... C..10313 ....... .

ENGINEERING INC Location ............ Barbo.,.Wi.s.c.o.n.s.n ............. Sheet ......... of .4 ..

1409 EMIL STREET • P.O. BOX 9530. MAOISON. WIS. 53715 - TEL. (606) 257-4648

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES

Recovery Moisture and Remarks q, w LL PL 0

N.. Type ; FN FDepth

95

14%

-00

"23 Very Dense, Very Pale Brown
11 SS 8" M Z05- (10YR 7/4) Fine to Medium

SAND, Little Silt, Trace
Gravel, Occasional Cobbles

- (SP-SM)

Pushed a Cobble at 104.5'

-15

=t20-

:ý25-

12 SS NR M 2004 _30. No Recovery at 130'

:435- _

,.,.,7• (Continued) -



WARZYN LOG OF TEST BORING ELN-82-04

Project .Badger. Army Ammunition Plant... Surface Elevation 921.4Job... NO .......................

ENGINEERING INC Location ....... BarabQ . WisQnsin ............... Sheet ...... 4 ...... of ... 4 ....

\I- - 1409 EMIL STREET • P.O. BOX 9536, MAOISON,. WIS. 53715 • TEL. (COS) 257-4848

SAMPLE SOIL PROPERTIES'______________ _____________ V ISU A L C LA SSIFIC A T IO N- -

Recovery Moisture and Remarks

N.Type N- n eaksq L P

:-i 4a

-14-

- -0 Very Dense, Very Pale Brown
(10YR 7/4) Fine to Medium SAND,

3 SSome Silt & Clay (SM)13SS_ 18" W 7,8-

-- 55- End Boring at 153.5'

S........ 60-

J6

-170

..... .-.... 1.5
WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling __Start 2/23/8 .om 3et3.2 61

Upon Completion of DrilIng Crew Chiel.....ig ...

Time After Drilling h hour _Drilling Method CS.0.0'
Depth to Wnter F-0......

-r2i.- " / 03,lt t in. ....



WARZYN LOG OF TEST BORING ELN-82-04B

Pojc .....Bad..g....rA.•7...ýu .n.tio.P.ant ..... Surface Elevation ...9.2.1...9...
S......................................................................... Job N o ......... ......0..3.............

ENGINEERING IIIC Location ............ .rO.a.oo.n . .............. Sheet ...... I ....... of ...... I ........

FdG1409 EMIL STREEl * P.O. BOX 9530. MAODISON. WIS. 537IS * TEL. (601) 257-4640

r7 SAMPLE VSOIL PROPERTIESVISUAL CLASSIFICATION- - - - -

Recovery Moisture and Remarks qv W U. PL 0
No. TY, 0 a] N DHepth

-- NOTE: For more detailed
subsurface information,

S -- refer to Log of Test
Boring No. ELN-82-04A

50-

"100"

-- Based on Cuttings Obtained by
-- 50 Driller, Well Installed in:

Fine to Coarse GRAVEL and
SARD, Trace Silt

End Boring at 165'

-200

WATER LEVEL OBSERVATIONS GENERAL NOTES

W While Drilling StaP/26/82 e/26/82S......... LT- - Se%•-T"
Upon Completion of Drilling Crew Chief ...... Rig .............
Time After Drilling Drilling Method DM..0-.165

Depth to Water ..... ...

D1eepth to Cave in ..................... .....
i n =



WARZYN LOG OF TEST BORING Boring N. ELN-82-04C
Badger Army Ammunition Plant Surface E an9

Pr jc .............................................................. S ra e Elevation

"1 q r -q ........................................................................ Job No . ......... ... 0 1 ..... .

ENGINKIEE 1 INC Location ........ 1Ar . ... !.s.qons.n .................. Sheet....] ......... of .....i I ......

E WM 1403 EMIL iSTREET * P.o. o1110X 536. MAOISON,. WIS. 53715 • TEL. (601) 257-4840

SSAMPLE SOIL PROPERTIES
VISUAL CLASSIFICATION S -OET-

lecovery Moisture and Remarks W
9 Typ N D epthW

---5o- NOTE: For more detailed subsurface
information, refer to Log
of Test Boring No. ELN-82-04P

-- I

- End Boring at 173'

WATER LEVEL OBSERVATIONS GENERAL NOTES

W hile Drilling StarV ... .. / 2 om lieW e ....

Upon Completion of Drilling Crw Chief LF.. Ri Ass"
Tinme After Drilling Drilling Method Rý.. i
Depth to Water . . . ........ .._

Depth to Cave In . ....... ......



. FIELD BORING LOG BORING NO. -~0

PROJECT MO.: 6049- ~. PROJECT NAM4E: USATHA4A- SAA PAGE j OF

DRILLING CONTRACTOR: MAT.MS DRILLTE STARTED CO/ PLSED~//./

NETNOG: CASING SIZE: 91%TIP @V: 1PROTECTIOP LEVEL:-

03511 ELEV.: ISOIL DRILLED: 11 N UATER LEVEL: (; L [TOTAL DEPTH:- /1// c

LOGGED BY:5 ICHECKED BY: J DATE:/ j'

SAMPLE DEPTH IN 1 LOU E f!A O4NSO I MOIORING
No. 1FET 6-ICE DESCRIPTION ADVANCE OF BORING

_____ RE. TIP
__c 91l&PIto-1I ~ .. ~

L 1 ~~ 1ýwt m Ap~A~--

ShM

'CtB' IA.

2-0~ ~~ t @AJ6.-

Sm

.&LvJ%



FIELD BORING LOG BORING NO. y,, -:j.--

PROJECT NO.: 6049- ,,< PROJECT NAME: USATHMIA- ,,,P -I'PAGE OF '."

DRILLING CONTRACTOR: MAf.lES TDRILLER: C ATE STARTED iC/t-7~i COMPLETED j',/Z15:14
MTO -qjCASING SIZE: 9 ,,TIP *V: c, PROTECTION LEVEL: r-

G=O ELEV.: SOIL DRILLED: 1i IWATER LEVEL: V+ r-T. ITOTAL DEPTH:

LOGGED BY: T~ 1~~ CHECKED BY: [.. DATE: j/~IC

SAMPLE / EPTH IN BLOWS PER PEN. CCMEINTS ON NONITCRINC

VO. FEET 6-INCHES OESCRIPTION AVANCE OF BORlING T
RI•C. TP Li'.

o <o- i<,.,,-.L-" C •""'°v-, O="<C-Mi'>,•""&- •--:~,

£4Jh',9 -- rL C.-p- Lzý'
ST •""m

P miu-"" S ,,, .O- ' .

9,*. oP4A.A ts U . b',~G, AOI... • ..................

I -w t • .V1 .

W-', L'4-o" "

iz Itw •, e, ,o5"-/•3

t4



FIELD BORING LOG Boring No.Ppi%-¶ii a/
Amoc,c maO aw-o-t I Proqec Nmv" Aof A~ -T AA/Pt .L. of-
Cwa~cW Lt Alt. ;Fn^Wa 6-t & OS ant /,0 - Z5.q-J comv t eU /0-W¶

meWow Vtaa W~ CimM Saoa MM6 j~ W91 7110.2 "W.cuiWVn 4m
Grusaw S0 "~ Onlu I~ beomw U"o,"q Tom 0.mr /70

No p@tow"DesrtwnAva of SarMi ENNU LEL

~'oZ6 ,j-Iptcb Sarve SCAA',ý

UJcvb, ^O%-.c* Lsrit C. Mjb
4.rt deLC -.C 6^4'IC.

s-j ~ ~ l Z.-gr~?lw*@a $A.4b , W&4Jllh.%, z
Sor~vC1 ilLn C .,A'1S.L - -

-, Z. 0-t #0

If-Sb CoaILSPQ' 1 1 AQ) pusW804
-0 - j- " ~ .s'C .0reAv &

3b .6 ~rAg As o .b i ~~gsf*A

-. 700--, flft Am~es~.

;,rAV C,* L,rx oe efev *Sr

...c rb , 1- ., s coreAV

C, So'ei C L NOL CAPJC

A-r

0 __,a _ __f

j3*o~c To.' -



FELD BORING LOG BORING NO. Rppl -0
CT NO.: ,04- o I ,PROJECT AMAE: USATHAMA- MAP PAGE OF 2.

DRILLING CONTRACTOR: MAMIS DRILLER: DAE TATE / , COMPLETED

TUON: Cain aIZ TIP eV: /0 PROTECTION LEVEL:

GIUSD6 ELEV.: ISOIL DRILLED% / W ATER LEVEL: 109 TOTAL DEPTH: ?~CT

"LOGGED 9T: *CECKED' 1- 7 DATE: "/ °'

SAML U PTN IN Kan PER PEN. COSIENTS ON NOWITOSIM
N. F•ET 6-INCS DESCRIPTION ADVANCE OF BRING

RC. TIP P

3./ 4r , f. -SAMb# S . A e -2.5 /t0

"F•'r_ A" •_•"Z~gb, o-21PA 1 6i

-- 51n
ov ~ ~ 3 / of/1 '-f

,,'• ,'• ...,.....- ,,,, ...-......

S^3 -wd47w o --- o2.4

~•'p4 y

- I

49lot ~ ~ ~ xalsn-

-rip 1

A5d i 0-60&og



WIELD BORING LOG BORING NO.- -

lM ~C? no..: 6049 C>ý PROJECT NMAE: USATWAI4A- SAAP PAME 01...

IDRILLING COTRACTOR: MATiSS I OILLER:' & fzr DATE STARTED COMLETED

NETN~rJ~ ~t CASNG SZE:TIP *V: C'c PROTECTION LEVEL:

PiI [LEV.: SOI11L DRILLED: dATER LEVEL: ... " Z27ýOTAL DEPTH: ?

*SA"PLE DEPTH IN GLOWS PER PEN. COMENTS ON NONITORI
so. FEET 6-INCHES -DESCRIPTION ADVANCE OF BORING

NEC. Ij TIP j0

I~~~I A2-~V~v

9 /~g A I1/~z
ew luttaiX 'Vie

.YV ~7d'-O -~-S z-

IV i~ vjj4,

3dwI vR-7 c



FIELD BORING LOG BORING NO. • S2---
P No.,CT NO..: ••09- 0 PIOJEI CT MANE: USATNAMA AAP PAGE / OF

DRILLING CONTR ACT OR: MAT14ES DRILLER: DATE STARTED Zo - CNPEE/"'"'" = '= ' " '-'I°' ` 1& e I" ' ' /o : COMPLETED
NEN*CASING SIZE: ITIP ow: /0 , PROTECT1IO LEVEL:

- ,= -// !t-T• o. •

""HCE B-."•::' '- : '1,6 I -A t

,,o. /EET J DSCRITION AVANCE OF B N - -

o kl-'•L-LA\
,,( -W-. TIP

717
•e e

l•.Z>, e Z, ._.

. rve.( /I/<;.- a/--

~ zz(~~r 44-

4y? 10



AW FIELD BORING LOG BORING NO. -7 CT NO.: 6049- OfL PROJECT NAME: USATHA4A- BAP PAGE 2. OF

DRILLING CONTRACTOR: MATHES DRILLER: DATE STARTED C3MPLETED/C/,-;$.

METHOD: CASING SIZE: 9n TIP eV: /P*OTEC*TION LEVEL:D, ,,CTs ,.. W;4,!,, ý,••, f" I- D
GOUND ~iEV.: SOIL DRILLED: //W ATER LEVEL:. TOTAL. DEPTH:

LOGGED BY: CHCEDB:ATE: /( )

SAMPLE DEPTH IN ULOWS PER COMMENTS ON NONITORINMG
oo. FEE -1INCHES DESCRIPTION ADVANCE OF MING TIP LEL

I '- TIP "LEI.

Al-4 -79n ^I/

3 / i !,/,c'
97~~IA* sm LAX-;k

- " -o iI" o,

, ..- M v _'.

~ I~F~- ~-.~e * P~v~ ?----------- S?



LOG OF TEST BORING
S,#PPENDIX B -'rn N IP Pp. • ~ .olto.Corporae.o. ............ 'PPENDX B - I. NAN. 8101 A.

.•M.$ ;•O•.;•. Surface Eevacion. . ..
.4 . •...... Job Number..A7.2.4..........

Sheet ...... ....... of .... ..
SARKO AND ASSOCIATES, INC., Consulting Engineers, 104 King Sc., Madison, WI (608) 256-6167

SAHtPLE SOIL PROPERTIES

CLASSIFICATIONU . Moisture and Remarks .I I.
Depth

-!CU-J-U" M 5•:LaCiJ.-y Sald&Gravel ' =(10"1-24"1) Black, Sandy Clayey Si.lt•
S~(24"-42") Brown Clayey Silt:

X 0 0 100 is

Dark Brown (lOYR 3/3) 0 1
. Silty Clay (CL)

IIO I.-

X 20 lBrown (lOYR 5/3) and Pale Brown (lOYR 6/3) 41.5 52.2 6.3 NP NP
Very Gravel.ly Si1ly Sand (SW-SM)

'-25

-30

4/G6-35

X :40 -Bow (ldok 4/3) Sandy Gravel (GW 76.5 20.9 2.6 NP N4 1



ii ~ pLOG OF TEST BORING C

AP PENDIXB-2

.4%. L . .£.n.. Qq1Zr.QKq ,Qr ......... Boring Number...A.N4.8 10
•.• BA4V.e K Am•4nqn~ qq .Pýk~nt. Surface E leva tion..9 . ......

ti . .q Xn .•4 4k; 4 q A. 0 •Vtc. d . . ý . . . J u b N u m b e r . . .7 24 .. . . . . . . . . . . . . . .

Sheet .... ......... of...3 ......

if SARKO AND ASSOCIATES, INC., Consulting Engineers, 104 King St., Madison, WI (608) 25b-olo7

-i SAMPLE SOIL PROPERTIES

CLASSIFICATION
U Mi sture and Remarks -

500|!t I-(°

-"55-. -

-60

-65

X -_70 , Pale Brown (lOYR 6/3) Gravelly Fine Sand (SP) 3.4 94.5 2.1 NP NP

i7"
ft '-80

9--85



,~OG OF TEST BORING
SAPPENDIX B - 3

* Oin. Crpq4fl 5ý 9ýt ... Boring Number.. NAN. 810 A

.. ... . ..... . Surface Elevation. %.1.. 82.
• $yn.•.h~e.•.i.% 69id •....Job Number .... .7.4 ............Sheet ..... 3 ........ of.........

L SARKO AND ASSOCIATES, INC., Consulting Engineers, 104 King St., Madison, WI (608) 256-6167

l SAMPLE SOIL PROPERTIES

CLASSIFICATION
% Moisture and Remarks

DepthUT -

* 95 .

X 100 Brown (10YR 5/3) Coarse Sondy Gravel (GP) 82.1 17.5 0.4 NP NP

105

U 110

U

X -120 Brown (IOYR 5/3) Gravelly Medium to Fine
Sand (SW) 10 89.4 0.6 NP NPI.

125

SX 130 Brown (lOYR 5/3) Very Gravelly Sand (SW) 34.7 63.7 1.6 NP NP

(Groundwater level at 131.5 feet)



LOG OF TEST BORING

S L ct Olin.Corp r tion ) "APPENDIX B - 4

5 ,Surface Elevation. .44
1 Snteic.Acid. ln .. Job Number... .1*7*,4.................

Sheet .... 1 ...... of .... I ......

3ARKO AND ASSOCIATES, INC., Consulting Engineers, 104 King St., R•dison. WI (608) 256-61o7

SAMPLE SOIL PROPERTIES

CLASSIFICATION
% Moisture and Remarks Z

M M

SiU-IU" Brown gilty Clay -I-1, D (e0-24") Light Brown Silty Sand with Gravel

X Dark Yellowish-Brown (10YR 3/4) 0 1.9 98.1 48
Silty Clay (CL)

-10

X1 - Brown (lOYR 5/3) Very Gravelly 144.2 48.6 7.2 NP NP

Silty Sand (SW-SN)

X 20 Yellowish-Brown (lOYR 5/4) W 50.2 44.6 5.2 NP NP

Slightly Silty, Very Sandy
Grave 1 (GW-GM)

-25

X -30 Dark Grayish-Brown (lOYR 4/2) Very Sandy 62 36 2 NP NP
Gravel (GW)

1-35

X -40 Brown (10YR 5/3) Very Gravelly Sand (SW) 43.5 55.3 1.2 Nr NP

L



j LOG OF TEST BORINC
APPENDIX B - 5

roject..0 Cr..nrY.rc.i .o I ........ Boring Number..,NA .,8.1
BadB.&e.r A..nuP..C.qo.rs. PAlakt. Surface E le vat !on. .

t ionn. 5Yxt•e.tiA c. Ac.i.. .P .a . Job Number..'7'.2 *4 .............
Sheet ...... 2........ of...

.F. SARKO AND ASSOCIATES, INC., Consulting Engineers, 104 King St., Madison, WI (608) 256-6-3

SAMPLE SOIL PROPERTIES

CLASSIFICATION
%L Moisture and Remarks -

0I
>~tt~,~ LL P1

Depth

Yx 50"- brown (10YR 5/3) Gravelly Sand (SW) 18 81.4 0.6 NP NP-- I;
-55

-60

-65

I70

-75

x -80 Brown (10YR 5/3) Gravelly San(! 'SW) 23.1 76.5 0.4 NP NP

-85



i LOG OF TEST BORING

-6
Pe ........ Co ........... Boring Number.. AM 8102 B

J• Badger. Aýuijt ions Plant Surface E levat ion. 9*14.54*• •L•"• •~ i"•.....a•..... . ........
i .y...... .Acid Plant Job Number.. .17?.............

Sheet .... 3 ......... .

IF. SARKO AND ASSOCIATES, INC., Consulting Engineers, 104 King St., Madison, WI (608) 256-6167

i SAMPLE SOIL PROPERTIES

CLASSIFICATION 1

%1 Moisture and Remarks .

> rz 4 LL P1
Depth

I" ~95 :

X 100 Brown (lOYR 5/3) Gravelly Sand (SW) 24 75.4 0.6 NP NP

V !105

F-110
115F-

X -120 Brown (10YR 5/3) Medium to Fine Sand (SP) 4.3 95 0.7 NP NP1 Slightly Gravelly

-125

130 (Groundrater level at 134.38 feet)

I"



LOG OF TEST BORING
,:.o~li...C~o.p.o 4o.,. .... ,APPENDIX B - 7 NAoN 8103 Bb

j e t qyAjtr. o 8 1 ...............
Ba.dger" PAluni t io ant. Surface - levacion... 9 ... 06 . . . . . .

at on. 'Y.t.~. ieA.€.id. K*A.t~n•... Job Number r...l.124

Sheet ..... ......... of .....

.ARKO AND ASSOCIATES, INC., Consulting Engineers, 104 King St., Madison, WI (608) 256-6167

SAMPLE 1SOIL PROPERTIES
CLASSIFICATION

%~ Moisture and Remarks-
.* e - LL Pi

Depth

-- - V(0-.u") SIacM Sanoy ;.Lt and Gravel -

(10"-33") Light Brown Silty Sand and Gravel

x Dark Yellowish Brown (10YR 3/4) Silty 0 3 97 40 17
-[5 Clay (CL)

X- Dark Yellowish-Brown (10YR 3/4) Sandy 1 23 76 40 1
"Silty Clay with Trace Gravel (CL)

-15

Io

X -20 Dark Yellowish-Brown (lOYR 3/4) Clayey 75.7 20.1 4.2 NP NP
- Sandy Gravel (GW-GC)

-25

X -30 Brown (lOYR 4/3) Gravelly Medium To Coarse 14.4 84.6 1 NP NP
Sand (SW)

:35

X -40 Grayish-Brown (10YR 5/2) Gravelly Sand (SW) 18.5 81.3 0.2 NP



SLOG OF T EST BORINVj11

APNI B - 8

--- •'o ••-Olin Corortion jq.- LO

Oject .......... ...... Boring Number... NAN 8103 B
c~er41~Surface Elevacion.. i*6-

t ion .SýYnhe. i~c .A.i~d... .... Job Number...1724 .............
Sheet .............. of...4 .....

b .F. SARKO AND ASSOCIATES, INC., Consulting Engineers, 104 King St., Madison, WI (608) 256-bl7

I - SAMPLE SOIL PROPERTIES

CLASSIFICATION I
%. Moisture and Remarks L

> LL P1.

Depth

X -50- .Brown (10YR 5/3) Gravelly Sand (SW) 21.4 78.4 0.2 NP NP

o55

-60
- ,

-65

I (

1-70S I-
I -~

1 -75

Xi-80 Brown (10YR 5/3) Gravelly Medium To Coarse 18.3 81.3 0.4 NP NP
Sand (SW)

-85



LOG OF TEST BORING
,APPENDIX B -9

pjct., 94.. Boring Number.. NAN. .103..B .....
Bader..A. niio..s ..... Surface E levat ion... 06

tic Acid Plant Job Number.. 1.724

Sheet ..................

.ARKO AND ASSOCIATES, INC., Consulting Engineers, 104 King St., Madison, WI (608) 256-6107

PSOIL PROPERTIES

CLASSIFI CATION
7. Moisture and Remarks

>4) a o LL P1

Depth

F

* 95

X 1.00 Grayish-Brown (10YR 5/2) Gravelly Sand (SW) 5.6 94.2 0.2 NP NP

105

Ill0!

115

X 120 Brown (10YR 5/3) Gravelly: Sand (SW) 22.1 77.5 0.4 NP NP

-125

X -130 Grayish-Brown (10YR 5/2) Gravelly Spnd (SW) 17.5 81.3 1.2 NP NP

--



LOG OF TEST BORING
APPENDIX B - 1.0

O ......... Baring Number....•." .8.0.3.B...

Lcac Lott. Job Number .... 1*724 .......
Sheet ...... A .. 4

R.F. SARLO AND ASSOCIATES, INC., Consulting Engineers, 104 King St., Madison, WI (608) 256-6tc

SAIPLE SOIL PROPERTIES

CLASSIFICATION
. 7% Moisture and Remarks

GeL PaS

(Groundwater 1eve.l at '135.0 feet)

X •-140 'G~rayish Brown (10YR 5/2) Coarse Very Sandy 54 45.9 0.1 NP NP

•, Gravel1 (GP)

145

-150

, ,155

h,ý160

-170

~175e i
!-

i • ... . . iiIH



LOG OF TEST BORING
APNI B -11

MAP qqr.PAT~.Cor~~AtMRn .. L. 1") oring #ber ... NAN . 81 l04A....
AsdA.l r. AF J i.•.i.0k .AIA.. Surface ;.levacion.. 9.2A.g k .........

*n. SA •...hAec. *.AdA ,.1an...... Job Number .... 24 ....... ..
Sheet ..... .......... of .......

RKO AND ASSOCIATES, INC., Consulting Engineers, 104 King St., Madison, WI (608) 256-6167

it *'

SAMPLE SOIL PROPERTIES

% Moisturc and Rumarks
'a 0"o LL PI

Depth

kv-10" B irown sanay Miay
(10"-24") Tan Silty Sand and Gravel

X Brown (10YR 5/3) Very Sandy Gravel (GW) 53.3 46.4 0.3 NP NP

I :10 Brown (IMYR 5/3) Coarse Very Sandy Gravel (GP) 64 35.8 0.2 NP NP

X :15 Brown (10YR 5/3) Very Gravelly Medium to 25.2 74.7 0.1 NP NP
m- Coarse Sand (SW)

X-20 Grayish-Brown (10TY 5/2) Very Gravelly 44.6 55.2 0.2 NP NP
- Medium to Coarse Sand (SW)I:2

* -25

X -30 Brown (10YR 5/3) Very Gravelly Medium to 31.5 67.9 0.6 NP NP
- Coarse Sand (SW)

-35

X -40 Brown (10TY 5/3) Very Gravelly Sand (SW) 27.2 72.6 0.2 NP NP

* 

X 

o 

-40,.



LGOF TEST BORING
APENIXB - 12 NA 10

t.., 9,0C. L•gT~g :•• ....... Boring Number .. ..... .......
.Beder.4au.muniut ous.Plaut Surface EIlevation.,2 , . .......i i n.".Sn. he~t c. Acid..Plant.. Jo ub ...1724..............

...n........ Job Number ... I.7?4
Sheet:....Z: ......... of .... 4 ......

SARKO AND ASSOCIATES, INC., Consulting Engineers, 104 King St., Madison, WI (608) 256-6167

SAMPLE SOIL PROPERTIES

CLASSIFICATION
%Moisture and Remarks -

N~ ~m ~ LL P1
Depth

X -50- Brown (lOYR 5/3) Very Grpvelly Coarse to 39.8 60 0.2 NP NP
- Medium Sand (SW)

-55

-60

1-65

:-70

-75 -

X -80 Brown (lOYR 5/3) Very Gravelly Coarse to 28.9 70.9 0.2 NP NP
- Medium Sand (SW)

• " :-85



LOG OF TEST BORINGAPPENDIX B - 13 '

?Je cit. O)A. P.pPPTP;.Lpp ......... Boring Numbe r N..80 4 .
A&08F.'. ~ 4 'M. F4P; Surface Elevation.fl94? ,

. .F.-.. , n..Job Number.. 177.......
Sheet ....... . ...... o.. .

* SARKO AND ASSOCIATES, INC., Consulting Engineers, 104 King St., Madison, WI (608) 256-6167

SAMPLE SOIL PROPERTIES

CLASSIFICATION
% Moiscure and Remarks

Li

6..

i xI°° Brown (10YR 5/3)Very Sandy Fine Gravel (GW) 58.3 41.6 = =

105

lo
L

[115

X[120 Brown (10TY 5/3) Very Gravelly Sand (SW) 31.8 67.7 0.5 NP NP

130

t*



LOG OF TEST BORING 1
. . APPENDIX B - 14L..O],l~ .(qs:ql4•,, q, ..... Boring Nubr.. NAN..*8.1.04..B..

...B44gq .Amn.r L,-%, .P&Aj,.t Surface Elevacion.9 2.5...*.I ......
L • Son i..n .i,4..,. Job Numbwr..k2A.............

...Shear ..... ........... ... .....

aF. SARKO AND ASSOCIATES, INC., Consulting Engineers, 104 Ki•g St.. Madison, WI (608) 256-.tu7

SAMPLE SOIL PROPERTIES

CLASSIFI CATION
%~ Moisturq.* and Rsemarks

A j 4 LL Pi

\t Depth - - -=-

x L40 Brown (10YR 5/3) Very Gravelly Sand (SW) 31.2 68.2 0.6 NP NP

145 (Groundwater level at 145.0 feet)

150

x F Brown (10YR 5/3) Very Gravelly Coarse to 38.6 61 0.4 NP NP
155 Medium Sand (SW)

r
1- 160

165

[170

175
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FIELD BORING LOG BORING NO. C)?¶3 -,p
PROJECT No.: 6049- 04 1 PROJECT NAMlE: USATNAMA MAP PAGE OFf

DRILLING CONTRACTOR: MATHES jDRILLER: M'Vb .,IAESTRE c COMPLETED

METHCOD: .. % CASING SIZE: (q-ITIP eV: 10 ,0 V v IPROTECTION LEVEL: r-1

GROUND ELEV.: SOIL DRILLED: r)' IWATER LEVEL: fjtTOTAL DEPTH:

LOGGED 3Y: A 6vjj.~'U'tC [CHEC)(ED By: JDATE: 11

SAMPLE fDEPTH IN BLOWS PE EN. COMIMENTS ON MCITORING

NO. 1 EE 1 6-INCHES DESCRIPTION ADAC OF BORING
__ _ j_ __ _ _ _ __ EC. __ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ TIP LEL

%=ALJe-J-G4Ct %,L.TY CLAYvty

1:CCQe~ SAb,: ~c

fr.'4 .

cr 074ct- S T- V --

S1O, 4;-3

5O'V tm7 5VP ~ £flA'-

*T2L~l1 Avj*,X
A69

- ~A,o r6,

54L~r St iT

(3fI,,4xcX Apr 66 -



A ELD BORING LOG TBORING NO.. ýo7614?41
CT No.: 6049. 04 PROJECT ONA: UJSATNAMA- NAAP PAGE/ OF

DRILLING CONTRACTOR: WMEf S DR-,IILLER JDATE STARTED /0- -1/ COMPLETED Al l
METHOD: AISA CASING SIZE -*.,76':D TIP *V: /0 PROTECTION LEVEL: MOOt' - V

GROUD EEY. SOL DRLLE: J~' WATER LEVEL:. l TOTAL DEPTH:

ILOGGE By: p. 4,A~Jc CHE BDY: ~ DoATE:

SAMPLE DEPTH IN BLOWS PER PEN. COMhEhNTS ON MONITORING
NO. FEET 6-INCHES RE.DESCRIPTION ADVANCE OF BORING TI E

SAEOY TIPr )/V

'061VSC (SM) PH'4 , FA-V ejec-

0-q. 0 '

~ I*CI~ LT.j~acxt.) SANOY CUM'TZAlE 6 AN ftL,

010 Gleftutt. Vi-y,tiON- r'xAs ric T7rrLcJ 10.-0-

&5MA ?PL-' COM/4IINCT .U s Ole rAVGCK 5r6 .54,g
j5urr ,1c.7V)At ROCA'S A'CE Pi908 /a--)5
Ag3e-VMUJCH 5-16ete)

OLOT A-F:1-IC 5rd akrp/

dve- /D ivuy9h deilin erc ?Lj~*7 -5)
and a~re ýrr. ýa



FIELD BORING LOG BORING NO. 2P'A~
PROJECT O.: 6049- 0" PROJECT NAME. USA? HAMA- UMP PAME/ O

DRILLING CONTRACTOR: MATHES DRILLER: £ itk DATE STARTED 10 /41- e'c C01PLETED/IC"/1

METHOD: rcASNG SIZE: 4,5 0 TIP .v: /0 (a 1PROTECTION LEVEL: Altcd Z-

GROUND ELEV.: {SOIL DRILLED: 4.6' UWATER LEVEL: -~f). e- TOADEH:4

LOGGED BY: -- TCNECXD BY: JDATE: /

SAMPLE DEPTH IN SLOWS PER PEN. COMMENTS ON MONITORINd
No. FEET 6-INCHES DESCRIPTION ADVANCE OF DORING

REC. TIP LEL

i/i/i iE -ran, mAc . PCi iAd Lcki 5,'coye-t -2

J4 -4

0 gqo Zcc65 -//f 72 ar .5_ ,ra,/&, -

tv A aAt.ka d. (M444/ci) IH

daLO plos 6d

I/- 12-40 O4dýk ft

pH-aU

pad -,6



FELD BORING LOG BORING NO.
ECT NO. s 6049- de-1 PROJECT NAME: USATNAMA- MAAP PAGE ,, OF~

WENW: ~~4.CASING SIZE: *-75 D TIP V: /0PROTECTION LEVEL:k (.

GROUND ELEY.: SMIL DRILLED: WAE EE:~TOTAL DEPTH:

olLOGGED BY: D) Ljý CHECKED BY: P. D JDATE:8'

SAPI DEPTH IN BLOWS PER PEN. C~INTS ON MONITORING
NO0. FEET 6-INCHES -DESCRIPTION ADVANCE OF BORING

REC. TIP LEL

0 A a&'d. ~ oX Ac-~,z~yAA-/1LQýL

pt- oCar. (LP

oe0p,~~ 1 r2O7AT oz 4 nA 7

At cA ADV-CL0ttj

ro JOJ-3 Of a-&L /5.' -c

t oeh-d xtric ax czua-c-4.-

P/a.1.1J~y £IP0, 3 1'5

E)' ~ryd ý//78~ V ~ ~ ~ L&. ? 2 ~-~L

vvtiAJ T Aaa. 1Idt a

O La-115L 0d-i-'avpr'



FIELD BORING LOG 7,r-

PROJECT 90. 1 6049- L) PROJECT MADE: USATNAMA- BAAP PAGE OF0

DRILLING CONTRACTOR: MAMtES DRILLER:4 l, DATE STARTED /~-q( 7  COPLETED,/4,: ' -4
NETNW: /45'4 CASING SIZEZ .'u.2'5L TIP eV:, PROTECTION LEVEL: A~j.1

GROUN ELEY.: SOIL DRILLED: L/6' WATER LEVEL: TOTAL DEPTH:

LOGUD IT: 'D LCI 2cLL- CHECKED NY: P. & Wr DATE: ///b/

SAMPLE DEPTH IN ULOIS PER PEN. COIETS ON MNiITOMR

NO. FEET 6-INCRES DESCRIPTION ADVANCE OF BORING
RIC. TIP LE

5-7 30'- 52' q/i/aI5e-~Lv cAtk_,. to W~ai d ;;rerueý -4

('5P)

xu#.eJ2~. -4an

wL- A 4UiLvJ-. 61 A+A

~~~~ukop 6C P5~ PHf7,qz -ra
l?4~vcnez -raAic nor-j -4

So fl'La (mtd. b0 r 5OJ'd(.5

A"W .-LLA. i.4catLWdatvc,-'e
crtoaillo natozutd -- L
(50j) fP(~



FIELD BORING LOG BORING NO. CP-• ,
--. N. _-6049- PROJECT NAME: USATNAMA- B"-- PAGE el OF '

LUNG CONTRACTOR: MATES DRILLER: ATE STARTED i/./-14 - COMPLETED !. -,

METHOD: /fsA CASINO SIZE: 4 ~~ TIP eV: ic. (p IPROTECTION LEVEL: c

GROUND ILEY.: SOIL DRILLED: IWATER LEVEL: ,-.,~ TOTAL DEPTH:

7 LOGGED BY: C) LP HE CKED DY: P.6 ,, DATE: ~~9

SAMPLE DEPTH IN BLOWS PER PEN. COMMENTS ON MONITORING
NO. FEET 6-INCHES DESCRIPTION ADVANCE OF BORING

REC. TIP LEL

/--)L -- o "..C/L hlLlC--- --- "

~~~Ix -L+A

A,_1 , ca" o /xp 1o
cv. A" R

(U.L<E 4jt& . (C.44) pJ, .

0 -o" .4

TL VAd

c'LA (C-44)AU
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FIELD BORING LOG BORING NO. c Peý_
PROJECT NO.: 6049- of. PROJECT MAKE: USATNAKA- 9AAP PAGE / OF
DRILLING CONTRACTOR: MATIMES DRILLER: dCde DATE STARTED /-'' CPLETEDC/4 4
M4ETHOD: I-SA CASING SIZE: 4 7-D TIP OV: /0[PROTECTION LEVEL: i-I ((

GROUND ELEV.: ISOIL DRILLED: 'G . IWATER LEVEL: IVTOTAL DEPTH: '

LOGDBY: ~ CHECKED BY: J.j\~- DATE:

SAM4PLE DEPTH IN BLOWS PER PEN. CCuMENTS ON MONITORINdGNO. f FEET 6-INCHES DESCRIPTION ADVANCE OF BORING TI LE
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FIELD BORING LOGBOIGN.0Q -
CTNo.: 609. 04 PROJECT NAME: USAT MAMA- IMAP PAGE OF 7 L

LING CONTRATOR: MADES DRILLER: DATE STARTED SC/ CCO4PLETEO IC/,2 1Z

METHOD: ,'tI CAUING SIZE: j' Z D TIP .V: (O7,PROTECTION LEVEL: Mo D
GROIJNO [LEV.: SOIL DRILLED: 72 I'WATER LEVEL: Iq4 TOTAL DEPTH: 716
LOGGED) NY: 0 ~%CHECKED BY: DATE: //

SAMPLE DEPTH IN BLOWS PER PER. CCMMENTS ON MONITORING1
O. FEET 6-INCNES RE.DESCRIPTION ADVANCE OF BOWING -1 E

EEC TIP, LE.L n ro"LC)eza efrn
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FIELD BORING LOG BORING NO. '5,-Si'-b3
PROJECT No.: 6".049- PROJECT MANE: USATHAKA- *j&A PAGE O F4

DRILLING CONTRACTOR: MATHES DRILLER: C'c (~cz.. I, OAT! STARTED ,e ,c~' COMPLETED Ye le

METHOD: tt5A CASING SIZE: -1Y -; r TIP *V: 106PROTECTION LEVEL: L-ICf D)
GOUJNO ELEV.: SOIL DRILLED: V')=/ WATER LEVEL: rA-TOTALDPH

LOGGED BY: CHECKED BY: IDATE: ,

SA14PLE DEPTH IN BLOWS PER PEN. COM*ENTS ON MONITORIN(
NO. FEET 6-INCHES DESCRIPTION ADVANCE OF BORING

REC. TIP LEL
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tFIELD BORING LOG BORING NO. cf%-- 3~

111IC _No.:t 6049- £ PROJECT NMAE: USATHAKA- BAAP PAGE i~OF ~

-WLLING CONTRACTOR: MESDRILLER: yQLti& DAESATD, COLTDki'$,

HITNWD: ,tMA CASING SIZE: 2/. 5 -r"D TIP *V: 10. &PROTECTION LEVEL: LodZ

GOUCNID ELMy: SOIL DRILLED: '? ' JUATER LEVEL: rV or- TOTAL DEPTH: 017i'

ILOGGED BY: Y~L.e. CHECKED BY: j) ~DATE: /

SAMPLE DEPTH IN BLOWS PER PEN. COMENTS ON MONITORING
NO. FEET 6-INCHES DESCRIPTION ADVANCE OF BORING

REC. TIP LEL
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FIELD BORING LOG BORING NO. o58r 4

PROJECT No.: 6049- ~q IPROJ~ECT NAME: USATHAMA- GAAP fPAGE / F

DRILLING CONTRACTOR: MATHES DRILLER: c§/C~?* DATE STARTE 10-13 689 COMPLETED 10 j36

METHcOD #t504 jCASING SIZE: Z7rD TIP eV: PROTECTION LEVEL: M~CC/ -

GROUND ELEV.: SOIL DRILLED: C7ý c) WATER LEVEL: ?73, I TOTAL DEPTH: 7 0

LOGGED BY: r) 9 p CHECKED BY: I DATE: L//AC

SA14PLE DEPT" IN BLOWS PER PEN. COMME47S ON MOITORING
NO. FEET 6-INCHES IDESCRIPTION ADVANCE OF BORING

RC. TIP jLEL
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FIELD BORING LOG BORIGN. -- *-
ECT No.: 6049- CH PROJECT NAME: USATHAXA- M AEO

LUING CONTRACTOR: MATrIES DRILLER: J:. ~JDATE STARTED CO4PLETED '-•'

14ETHOG: CAUING SIZE: ' 5TIP *V: /C, PROTECTION LEVEL:

CMJH ELEV.: SOIL DRILLED: 77 WATER LEAEL: 93' TOTAL DEPTH:

LOGGED BY: CJQCHiECrED IT: DATE: llqf

SAMPLE DEPTH IN BLOWS PER PER. COMMENTS ON MONITORING
NO. FEET 6-INCHES -DESCRIPTION ADVANCE OF BORING

REC. TIP LEL
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FIELD BORING LOG BORING NO. p3cg.
PROJECT NO..: 6049- e' PROJECT NAME: USATHAKA- BAAP PAGE 3 OF

DRILLING CONTRACTOR: .MATHES DRPI LLER: i.6 DATE STARTED COMPLETED IC I_;

METHOD: t. CASING SIZE: '42 * C- TIP eV: 0-6PROTECTION LEVEL: AtiCcf. i
GROJUD ELEV.:, SOIL DRILLED: F2 WATER LEVEL: 93 ~ TOTAL DEPTH:

LOGGED BY: tY. L P, L CRECKED BY: ~) ~~ DATE:-. ýII4gt

SAMPLE DEPTH IN BLOWS PER PEN. COMMENTS ON MONITORING
NO. FEET 6-INCHES RI.DESCRIPTION ADVANCE OF BORINGTI E
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FIELD BORING LOG BORING NO. cjC-
EC? No.: 6049. C .v PROJECT NMlE: USATHAKA- UAAP TPACE 14 OF

LUN COTRATOR M~ESDRILLER: _ ~j DATE STARTED .>c 1 COKPLETED

METHO: c~ACASING SIZE: ,)TIP *V: PROTECTION LEVEL: ~ '

GROLIND ELEV.: SOIL DRILLED: IWATER LEVEL: ý33' TOTAL DEPTH: ~2a

LOGGED BY: Q ,ReICHECXED BY: 9 JDATE:

SA14PLE DEPTH IN SLOW$ PER PEN. COU4ENTS ON MONITCRING
NO. FEET 6-tNCHES -DESCRIPTION ADVANCE OF SORING

REC. TIP LEL
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FIELD BORING LOG BORING NO. t&2
PROJECT NO. : 6049- L) PROJECT NAME: USATHAMA- BAAP PAGE 11' OrF

DRILLING CONTRACTOR: MAT)S DRILLER: 'ý, Ci9J~DATE STARTED ,s) I 3-lcj, COMPLETED le .~

METHOD: ,-15A CASING SIZE: '- 25I) TIP eV: PROTECTION LEVEL: /i~.i

GROUND ELEV.: SOIL DRILLED: 92> IWATER LEVEL: C13, 3TOTAL DEPTH: C729,
LOGGED By* JCHECKED BY: I D ATE:/ "?

SA1MPLE DEPTH IN BLOWS PER PEN. COMMENTS ON MONITORIN-
NO. FEE 6-INCHES REC. DESCRIPTION ADVANCE OF BORING TI E
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,jFIELD BORING LOG BORING NO. 01~-Se-, ýtZ5

EFOIT NID.: 6049- 0#- PROJECT NAME: USATHAI4A- BAAP PAGE / OF5

EDRILLING CONTRACTOR: MATHES DRILLER: D .Lak JATE STARTED J0 /5 CONPLETED/,i/.

METHOD: /ISA4 CASING SIZE: ID5 T TI P eV: ~( PROTECTION LEVEL:f2c/D

GROUND ELEV.: ISOIL DRILLED: ~5 ~ WATER LEVEL: /L... TOTAL DEPTH: c 5.

LOGGED BY: ) ICHECXED BY: p DATE: il,/;0rf

SA14PLE DEPTH IN BLOWS PER PEN. COM4ENTS ON MONITORING
No. FEET 6-INCHES -ýE.DESCRIPTION ADVANCE OF BORING FI I E
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FIELD BORING LOG BORING NO. CFI-'549:•5
PROJECT NO.: 6049- C 4 PROJECT NAME: USATNAA- SW PAGE @ OF 5

DRILLING CONTRACTOR: MATHES IDRILLER: (5:j~te_ JOATE STARTED /&/5-25? COMPLETED// 6/

METHCOD: S CASING SIZE: 1~~) TIP eV:. /04 PROTECTION LEVEL: /- Zd

GROUND ELEV.: JSOIL DRILLED: (7. jATER LEVEL: ,(x. TOTAL DEPTH: 95. 5
LOGGED BY: T). ICHEC)ED By: ~* ~JOATE: 'bh r

SAMPLE DEPTH IN BLOWS PER PEN. CO•MENTS ON NONITMR[(

NO. FEET 6-INCHES - DESCRIPTION ADVANCE OF BORING

rREC. TIP LEL
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FIELD BORING LOG BORING NO. CP8-' "

Ed O: 6049- 6+ PRO.JECT' NAME: USATHAI4A- SAAP fPAGE OF 5

- LLING CONTRACTOR: MAI, ES DRILLER: ay f.A.ý. IATE STARTED /o, -J5.6*89 COMPLETED /,o,

METHOD: ./SA CASING SIZE: 4.2 I. TIP *V: /0 ., PROTECTION LEVEL: kL.d -d

GROW ELEV.: SOIL DRILLED: 9, . .5' IWATER LEAL: Ar7L IOTAL DEPTH: 95. .

LOGGED BY: r) J- CIECXED BY: DATE:

S1PE I DEPTH IN BOSPER PEN.I COMMENTS ON MON4ITORING

N.FEET 6- INCHES [ _ DESCRIPTION ADVANCE OF BORINGI :

I __ ___ TIP LEL
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FIELD BORING LOG BORING NO. CF5 •-'
PRJcET No.: 6049- 4 1 PROJECT NAME: USATAM- B,• PAGE OF 5
DRILLING COITRACTOR: MATHES DRILLER: C~d C.OM•,L(•, DATE STARTED /e>/ff / CCPLETED/g.-,I (

MEHO: t~ )CA SING SIZ: 4~5 TIP eV: jPROTECTION LEVEL: A,L(od Z)
GROUND ELEV.: SOIL DRILLE-: J •,WATER LE.L: A.6,-44- )TOTAL DEPTH: 95. 5

LOGGED BY: 2) L -ai•9 _ , CHECKED BY: o. D.. TE: J U /TE -

SU4PLE DEPTH IN 8LOUS PER PEN. CCJM4EVTS ON NOWITORIIL.
NO. FEET 6-INCHES DESCRIPTION ADVANCE OF TIRINGItEC. ITP Lt
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FIELD BORING LOG BORING NO. C6R5t9"`

W ICT Ho.: 6049- 64 -TPROJECT NAME: USATHAMA* IMP PAGE 5 OF6

I LL ING CONTRACTOR: MATlES DRILLER: &7 CLj-0.* JDATE STARTED IC,./56 COMPLETED

METHOD: //ACASING SIZE: ro/ TIP OV: , ~ PROTECTION LEVEL: /-1'ce1 V
GRO ELEV.: SOIL DRILLED: WATER LEVEL: , TOTAL DEPTH: 9 • .

LOGGED IY: CHECKED I B: DATE: 1

SAMPLE DEPTH IN SLOWS PER PEN.I COMMENTS ON MONITCRING
No. FEET 6-INCHES D DESCRIPTION! ADVANCE OF BORING

-IEC.J TIP LEL
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FIELD BORING LOG BOIN N.F-
PRECT No.: 604- 0 PMOJECT NAME: USATAMA- 3UAP PAGU O /

DRIWN mTSTR oMAIs IDRILLER: e ) DATE STARTED COMLETED )

,tI:CASING SIZE: q4 TIP @V:$#// /016 PROTCTION LEVEL:Z
NET= Us I~ 

TOTALCT DET

"g urid ISOIL DRILLED: i'x5 , ,ATER LEVEL., -- -- P

LOG=E By: CH1ECKED BT: iDATE: llt f

SAMPLE DEPTH IN IL01A PER PEN. CDV NTS ON NONITOBORI
NO. FEET 6-INCHES DESCRIPTION ADVANCE OF OINGE

REC. __ 
T IP LL
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FIELD BORING LOG BORING NO. o P1>- 3,-01=
ICY NO.: 6049- -, PROJECT MAI4: USATHAMA- 9AAP PAGE OF

ILUNG CONTRACTOR: MATHES DRI02LLER: ~~r~DATE STARTED j 012 COMPLETED 41/S
NETOD: CSING SIZE: q /'-~ TIP& eV4 ,% PROTECTIO'N LVL

GROUND ELEV. SOL DRILLED: / U ATER LEVEL: ITOTAL DEPTH:

LOGGEI BY: ýCHECED IY: 77F?~, ATE:-

SIAPPLE DEPTH IN SLOWS PER PEN. COMMENTS ON MONITORING
NO. FEET 6-INHCES -DESCRIPTION ADVANCE OF SWlING

REC.TIP LEL
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FIELD BORING LOG BORING NO.
POJECT Md. s 6049- 0'f PROWECT NAME: USATXAMA- SPPAM / OF/

DRILLIG CNTRACTORS .MAI). DRILLER: IDATE TATED CULETED /0 m

METUW: CASIN in: Ip III, tv / rll PrOTECTION LEVELS

imans EaIY ISOIL DAIUID:s q* 0 f VWATE LEVELS ITOTAL DEPTU:

LOGGED U?: _CNECXED IT: I DATE: Il 6jK

SAMPLE DEPTH IN BLOW$ PER PEN. COMMENTS ON NQIiTOIW
No. FEET 6-INCNES tE.DESCRIPTION ADVANCE OF 11OSINGTI E
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BORING LOG BORING NO. oo- ,

U.:600. Of PROJCT UKD: USATNAMA- BAAP TPmR t OF

MILLING U1TRACTON: MES DRILLER: C- r .DATE STARTED Lo -_.Aq- COPLETED Lo

"N , AING 'SIZE: 41" TIP eV: ; °PROTECTION LEVEL:

GROUN ELEY.: SOIL DRILLED: W' AITER LEVEL: 4 TOTAL DEPTH: C'

LOGGED BY: ICRECX 17: IDATEM

SAPLE DEIPTH I I LOAS PER PEN. COMENTS ON NIi)tG
NO EE "T 6-INCHES RE.DESCRIPTION ADVANCE OF BORNGTIPL0

StEC. TIP LEL
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FIELD BORING LOG BORING NO. i -

PROJECT NO.: 6049- ct I PROJECT ,NME: USATHAKA- P I PAU . oF

DRILLING CONTRACTOR: MAMPES DRILLER: DATE STARTED /o'i~ COMPLETED i

METHO: CASING SIZE: 4 /.4 D IP leipV: •/r PROTECTION LEVEL:

MRIND ELEYJ SOIL DRILLED: 9-1 WATER LEVEL: ~J~ TOTAL DEPTH:

LOGGED BY: CHEC2.. BY: ,.( , r IDATE: 1,

SAMPLE DEPTH IN BLOWS PER PEN. C N14,ENTS ON MONITORING

NO FET6-NO E l DESCRIPTION 
ADVANCE OF BORING

REC. TIP LEL
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FIELD BORING LOG BORING NO.
ND:6"9- q I1 PROJECT NAME: USATNAMA- SAAP PACE ) OF

ILLING COINTRACTO: KAfls DRILLER: DATE STARTED Az CLETED

METHOD: CASING SIZE: q9T TIP OV: PROTECTION LEVEL:

.cUS u .r'. ISOIL DRILLED: "ATE LEVEL: TOTAL DEPTH:

.LOGGED Fr: . • ICHICKED BY: )DATE:

SAMPLE DEPTH IN BLOWS PER PEN. COMMENTS ON MONIITORING
No. FEET 6-INCHES DESCRIPTION ADVANCE OF SOWING TRIEC. TIP LEL

C.L~--ML. Loess~~~ ,./2 '

/•P-,. 4*aA

v-r evcý reýma
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FIELD BORING LOG BORING NO. CPI3 - -

PROJECT NO.: 6049- 611 j PROJECT NAME: USATHAMA- SAAP PAGE OF /

DRILLING CONTI ACT OR: MAMME DRILLER: fa C(PN('Y- DATE STARTEDLt 5 -ý - CCOMPLETED £C,-a6 -8c
MET~:CASING SIZE: ' 4 , OTP eV: t.().I e V IPROTECTION LEVEL: 7c)

GROUND ELEY.: SOIL DRILLED: 17 C) UWATER LEVEL: ~TOTAL DEPTH:

LOGGED BY: CHEKE BY: ~* ~DATE:

SAMPLE DEPTH IN L!WS PER PEN. CCMWENTS ON MONITORING
NO. FEET 6-INCHES DESCRIPTION ADVANCE OF BORING

REC. TIP

I ~ ~ i " i3.ur-,
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FIELD BORING LOG BORING NO. -~
NO.: 6049- a,( TPROJECT NMAE: USATHAI4A- BAAP PAGE k OFf

NO CONTRACTOR: MATHES DRILLER: Mrv " ' DATE STARTED COMPLETED 1/

NETN•, ,,•• • CASING SIZE: •. TIP eV: c . •v PROTECTION LEVEL: j)

GROUND ELEV.: SOIL DRILLED: f* ) WATER LEVEL: 6&. ' 8TOTAL DEPTH:

1LOGGED BY: fs ICHECKED BY: DATE: /

SANPLE DEPTH IN BLOWS PER PEN. COMMENTS ON MONITORING
OD. FEET 6-INCHES DESCRIPTIONl ADVANCE OF BORING TIP LEL

I. . I
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FIELD BORING LOG 7BORING NO.4 * -

PRoT NO.: 609- 0 PROJECT UK: USATXNAM- IoM PAME OF

DRILLING CMTRACM: mom"B DRILLER: MA,. IDATE STARTED '4 ; COMLETED 1

CASING SIZE: TI rr V : V PROTECTION LEVEL:

GROMIN 11MV.: SOIL DRILLED: WATER LEVEL: q*6TOTAL DEPTH:

LOUGD BY: ~CHIEOD IT:9 ,\.r DA!

SAMPLE DEPTH IN BLOWS PER PMN. COMM TS ON MO0ITORING
NO. FPT 6-INCHES DESCRIPTION ADVANCE OF BORING

_____TIP LEL
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'FIELD BORING LOG BORING NO. OpM - 'ý9 -o:Z
MO:I09 PROECT UMAN: USATANAK- BAAP PAGE I OF 2

no W CONTRACTOI: mAT1" DRILLER: W. DATE STARTED lo L7-- 7 e COMPLETEDi r
49TNOD: CASING SIZE: ''TIP *V: IPROTECTION LEVEL: ..

jORIUM ELEY.: TSOIL DRILLED: WATER LEVEL: TLOTAL DEPTH:

.06010 IT: CHECKED BY: LAf~L : :

SAMPLE DEPTH IN ULOWS PER IPEN.I COMMENTS ON MONITORING
No. FEET 6-INCHES R-EC. DESCRIPTION IADVANCE OF BORINGTII E

kf.LaL -owo rr-' 0 Nowi p ON

ZO-3 P Ct.*~'.j, CL To 4 w

Moo.v

S*2- (0 -2- 4,944%1 CL%,,W~-%'0 0 et LAfls-ric ptv~

o-~ ------- DtmP, s-SA* . C- L -Qi ~I~ *
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FIELD BORING LOG BORING NO. - '-- -
PROJECT No.: == 4 .v4-04 PROJECT AMAE: USATNAA- - P PAGE 2 OF

DRILLING CONTRACTOR: DRILLER: M. -rNJ1) JDATE STARTED IC) Z7 COMPLETED 1 2o/7/F
METHOD: Rfm-r CASING SIZE: C ,TIP *V: PROTECTION LEVEL: I
GROUJND ELEV.: SOIL DRILLED: ~ WATER LEVEL: TOALDETH

LOGGED BY: I)~ij CHECKED BY: DATE:

SAMPLE DEPTH IN GLOWS PER PEN. COMIENTS ON MONITORIIING
NO. FEET 6-INCHES DESCRIPTION ADVANCE OF BORING

REC. TIP LEL
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FIELD BORING LOG BORING NO. __ 2

MM NO.: 6049. PROJECT NUK: USATHAMA- UAAP PACE OF

CON MTRACTOR: MAflES DR1I-LLER: "A~ I - DATE STARTED COMPLETED ~-
ETNOD: H~f'Vi CASING SIZE: t e PROTECTION LEVEL: D

GROUD ELEV.: SOIL DRILLED: WATER LEVEL: I TOTAL DEPTH: 6

MUlD BY: tsGICHECKED BY: DATE: /s

SAMPLE DEPTH IN BLOWS PER PEN. COIENTS ON NONITO!ING

No. FEET 6-INCHES R DESCRIPTION ADVANCE OF BORING
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FIELD BORING LOG . BORING NO. _
PROJCT NO.: 609- ROJECT ANME: USAT-AA- MAAP T PAGE OF

DRILLING 1NTRACTOR: MATHES DRILLER: X . DATE STARTED CO -M CPLETED

METHO .CAING SIZE: T TIP .V: KOECTION LEVEL:
GROUND ELEY.: SOIL DRILLED: /lok ATR LEVEL: cl TOTAL DEPTH: 1
LOGE BY: g'jo ~ CHECKED BY: 9 DATE:i

S J4PLE DEPTH IN BLOWS PER PEN. COM4ENTS ON MONITORING
NO. FEET 6*INCHES DESCRItPTIONl ADVANCE OF BORING,,

REC. TIP LEL
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FIELD BORING LOG. oring N~c~4-,;/-cjz-
Prjc m rwe- --fl3 1P onct Name 'A Afg-J.-fa

MOW=in I4SA/#-5- CmSIe~ D I4 1 ~
GraiaW EL I satiu or ~ eys bald, grVJW T0til 900th
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FIELD BORING LOG [Boring No.,O6 -

CW3cwr tvuMTrdg a0eiue&"L Date SMNk /0 -1 -l comvietea lo-.'~
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FIELD BORING LOG B--oring NaiýW1Io--'
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FIELD BORING LOG Boring No.445y1o3
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FIELD BORING LOG BORING NO. L'-,/

PROJECT No.: 6049- C PROJECT NAME: USATHAA- SUP PAGE OF/ oF -

DRILLING CONTRACTOR: MATHES ORILLER: -:C. JOATE STARTED j(.'7 £9 C014PLETED .• '7

METCOD: •SA CASING SIZE: 4. z5 TIP V: . ,PROTECTION LEVEL:, D

GROJI ELEV.: ISOIL DRILLED: F WATER LEVEL: E~ TOTAL DEPTH: qz' c

LOGGED BY: P -c-R CHECKCED BY: J DATE:

SAMPLE DEPTH IN LOS •PER PEN. COMMENTS ON NONI!CRIN

NO. FEET 6-CHES -- DESCRIPTION ADVANCE OF BORING

REC. TIP jLEL
5- T5--7' /,// /TciA-# c' L lA ihca_-

A~~ ,cciricp.

Agj.. (Da~.L J,_!AI-o_ Z h
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FIELD BORING LOG BORING NO. c)4%F,(,
IC O:6049- Cq PROJECT NAKE: USATHAKA- IMP FPAGE 0 F

LING COTATR ~ E RILLER: •d cf a~ DATE STARTED ' ' -/ YCl COMPLETED -:-~.

METHOD: J. CASING SIZE: 'f~ ~TIP ev: / PROTECTION LEVEL: ~ C
SROUND ELEY.: ISOIL DRILLED: k)WATER LEVEL:TOADEH: C 2

lLOGGED BY: Ll) T HECKED BY: DATE: /

SAMPLE DEPTH IN S LOW$ PER PEN. COPMMENTS ON MONITORING
NO0. FEET j 6-INCHES RE.DESCRIPTION ADVANCE OF BORING TI E

c44c/'o4r - 7Aa c

1-r~ ci- VA. ,'L. QA-'x CL-/t

I;V4 -6 (5,0)

20 /ru~cI, 120AL&Jr tt,
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FiELD BORING LOG BORING NO. :-~-
PRJCT NO.: 6049- oi4 PROJECT NMAE: USATHANA- &WA -- PACE 3 OF~

DRILLING CONTRACTOR: IA DL DATE STAEICPDRILLER: D~t ST TE ,e-,:7- C01PLTE / ' -

METHOD: k AING SIZE: .4 - I V PROTECINLVL

GROUND [LEV.: SOIL DRILLED: cl WATER LEVEL: -Z2. TOTAL DEPTH:

LOGGED) BY: b CHECXED BY: 9 JDATE: //,, /e

SA4PLE DEPTH IN SLOWS PER PEN. COMMENTS ON MONITCRIN
NO. FEET 6-INCHES - DESCRIPTION ADVANCE OF BORING

IEC. TIP LE-

0-c.n 'ci !Z,, .a ,•c

Cccf _h
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FIELD BORING LOG BORING NO. c'+&•'qc/
ECY NO.: 6049- 'f PROJECT NAME: UJSTNXj4- 3M)P PAGE 4 i 0F-

--LING COTRACTOR: MATHES DRILLE R: , DATE STARTEDC.I- . COMPLETED,,- :.,

14ETNOR: Mi';A CASING SIZE: A4.~,J TIP *4: /C.e PROTECTION LEVEL: A -L-d,(

GROUND REV.% ISOIL DRILLED: Cla/ U~ATER LEVEL: 4~. IYOTAL DEPTH: cp.'-l

LOGGED IT 7 yQ.o C14ECEED BY: DT:/#

SAMPLE DEPTH IN BLOWS PER PER. COMM4ENTS ON MONITORING
No. FEET 6-INCHES E.,ES IPTION ADVANCE OF ORING

"IL1CL -)LA 4./ r. (J

" : 6.•b.J• ,4. it .cl ''f, (.4t

GrE?7L. la)

his• p(s.i,
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FIELD BORING LOG BORING NO. C .

PROECT NO.: 6049- H~ ROJECT NMAE: USATHAI4A- SAAP PAGE ~ O

DRILLING CONTRACTOR: MATHES DRILLER: . _ k L DATE STARTED /:"/7 - COMPLETED ,4 i' ?'"

METHOD: / S-A CASING SIZE: Z.5 ZZD TIP Ol: PROTECTION LEVEL: L>-
,.I EL . SOIl DRILLED: 9 .0 WATER LEVEL: 4,r,' O

LOOME ITBY (3~~. CEKDU: DATE:

SAMPLE DEPTH IN ILOWS PER PEN. COMMENTS ON M N NITORIN N
NO. FEET 6-INCHES DESCRIPTION ADVANCE OF BORING

RC. TIP LEL

5-13 q .-qz /7/43/1. '70 -a n ,c, Z'Lr L L. c o .d C (.57-. A.c. • ,, z., z. Z

-%o.@ qz---
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IELD BORING LOG BORING NO. 0..
NOT M.: 6049- q PROJECT MNAE: USATHAMiA- &AP PAGE OF

WILLNG CONTRACTOR: MATES DRILLER: DATE S TED CCOMPLETED #k j,,

METHD: - CASING SIZE: !/4~ TIP eV: j ~i4 PROTECTIlON L&L:

GROUND ELEV.: SOIL DRILLED: IWATER LEVEL: fi2o_ lTOTAL DEPTH:

ILOGGED mY: 5,..aii 5,,9 CHECKED BY: P IDATE: i/~/5

SAMPLE DEPTH IN BLOWS PER PEN. CCNMENTS ON MONITORING
NO. FEET 6-INCHES R-E DESCRIPTION ADVANCE OF BORING

lgv#4j 6w) a -.4-

5 E, TZY J, .EL
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15-X ,W>- 3¶ Zzo n

FIL

3 _ _ _ _



FIEL BORING LOG BORING NO.
PROJECT NO.: 6049- O'j PROJECT NAME: USATHAMA- IMAP ~PAG 2_ OF

DRILLING CONTRACTCR: MA71-ES DRILLER: ge, eldrL 1 DATE STARTED IZ ,1 COMPLETED

WNWO:, CASING SIZE: If I/ .~ I V ~ PROTECf(ICW LEVEL: /

GROLIND ELM/' iSOIL DRILLED: j3~, WATER LEVEL: ITOTAL DEPTH:, .... . ,10 .... I
LOGGED BY: ~ CIECDE BY: ~ ~ ~ AE /~5

SAMPLE DEPTH IN BLOWS PER [!EN COM•EI•TS OMING MCNITORIN
Ro. FEET 6-INCHES DESCRIPTION ADVANCE OF ICRING

REC. _ TIP LE.
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FIELD BORING LOG BORING NO. -

ECT N0.: 6049- •,( PROJECT NAME: USATNAMA- , .P PAGE O° 3

DRILLING CONTRACTOR: MATES DRILLER: DATE STARTED COMPLETED ,

"METHOD: CASING SIZE: 4 I, TIP "V: f 4 PROTECTION LEVEL:

GROUND EL!..: SOIL DRILLED: IWATER LEVEL: A TOTAL DEPTH: ."2 -

LOGGED BY: C•ECED B,:o-. , DATE: ,

SAMPLE DEPTH IN BLOWS PER PEN. COMMENTS ON MCNITCRING

NO. FEET 6-INCHES DESCRIPTION ADVANCE OF SCRING

REC. TIP LEL

16'4

~I

liz.= D/2. -/./,r. w

6L. ~ 1p y. 0, #

pH#r
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FIELD BORING LOG •NO. c)A'5-5C?23

PROJECT NO.: 6049- 6 PROJECT WMAE: USATHAMA- IMP PAGE / OF 5
DRILLING CONTRACTOR: MATHES DRILLER: &. ((ak•k tDATE STARTED /0.,•.eP ONPLEEO,/.7-f7

EHOD: SDE I4e. TIP eV: /. PROTECTION LEV IEL: Alcd Z)

GROUND ELEV.: $SOIL DRILLED: 97' fWATER LEVEL: TOTAL DEPTH: q7
LOGGED BY: 7) a ?4 - - CHECKED BY: DATE:

SAMPLE DEPTH IN BLOWS PER PEN. COMMENTS ON 4ONITCRINC
NO. FEET 6-INCHES DESCRIPTION ADVANCE OF BORING

E REC. TIP LE. - A.

•,• o•,•..- A,,,=z# =

A Alo 34pa La

6- i., z I• rzd. (2.•u•- --z

, - t t - e-.
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FIELD BORING LOG BORING NO. ch-ere9t)3
WI CT NO.: 6049- 4- TPROJECT NAME: USATHANA- -IP I-PAGE 2 O-F5

TRILLING CONTRACTOR: MATS I DRILLER: Sd ('La. I DATE STARTED ,6 /&-- COMPLETED/017S
METHOD: /tSA CASING SIZE: d./ 2 - TI P .v: ,•. IPROTECTION LEVEL: / C

GROUND ELEV.: ISOIL DRILLED: q7' IWATER LEVEL: CaI. 0 ' ITOTAL DEPTH: 97
LOGGED BY: 7)ICHECKED BY: J ~ DATE:

SANPLE DEPTH IN BLOUS PER IPEN. COMMNENTS ON MONITORING

NO. I FEET 6-INCHE DESCRIPTION ADVANCE OF BR.,ING

_ I III_ _._ 1_-_"<RC1 TIP LEL

~~/.5-/7 __2.0y~ nkd . bwwý 4 kVJr, /V
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IFIELD BORING LOG BORING NO. !--q c05 -3
PROJECT No.: 6049- 6# PROJECT NAME: USATHAI4A- IMP PAGE 3 OF 5 0
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WARZYN LOG OF TEST BORING Boring No .......

Project ...... ader..A..r...uuni.tio.n ...Plant.... Srface Elevation 82.,2'.w............................ Ba.ra.boo., i..cons i.n............. jots No.... .. C 8742

NSINUUNIIUCNU INC .atIOn .!.484.732.21 .0.61 Sht............ of...O.....
14t09 EMIL 8"ThET P p.C. Sax gi63. MAO4NM. WinS. 53715 * ?EL., (600) 237..-a

r M-SAMPLE SOIL PROPERTIES \CLASSIRICATION-
Recovery Mostro0 'eoery trand Remarks * 8 LLNo. r6 LL • . < .

Tan to Brown Stratified Fine, to Coarse
"5 -SAND, And to Some Fine to Coarse Gravel,

Trace to Little Silt and Clay, Occasional B
Cobbles and Boulders (SP-SM,SW-SM) (SP) B

C
C

Granite, Quartzite & Rhyolite Cuttings C
C

"1 C

C

0 p1 at 20' C

C

0001 2SS X M 49 44 48 8

C
C
C

"0- C
C
C
C
"C

•5- C
Topsnil, Brown to Black Clayey SILT, C
Trace Fine to Medium Sand (CL,CL-ML) C

C
C
C

C
"C
C
C

--_, - cI(Coner



WARZYN LOG OF TEST BORING Brn o......SM

Pradger ..... mniio Plant Surface Elevation ~~214
....... W...n.n.Jobo.........................................................JoNo. ..... ý1Z..............

C11ERWI INC octo J4ý.ý:Z ~ .... ........ Shet ....2... of ..... ..

1400 9EMIL STREET - P.C. SOX 60111. AAMA1bSft. WIS. 53715 - TUL.. (60141 237-4"4a

(00' AMPLESOIL PROPERTIES 'ý

CLASSIFICATION- -

Rcvr MosueandRemarks *CP1

Tan to Brown Stratified Fine to Coarse C
SAND, And to Some Fine to Coarse Gravel, C

0000 25 ~ 53 Trace to Little Silt and Clay, Occasional C
D00 2SX 3 -Cobbles and Boulders (SP.-SM,SW-SM) (SP) C 23 70 7

0-Fine to edium SAND, Trace to Little Fine
to Coarse ravel, Trace to Little Silt and
Clay (SPSP-SM)

D0003 2SS X W 46 .. 1 94 5
End Boring at 80'

GENERAL NOTES

atanlrj?2/2/%wg,paeJ./ 13 /79

...................
Rotary .....d...........



WARZYN LOG OF TEST BORING Borig No S1103Boring NO ................. .

Project.....~ r~mA~Ilt ion Plant Surface Elevation .807~~
Baraboo, Wisconsin JobNo ...C 8742S............................ ..B r .. ...... ...w..L..c.o.n...n.. ............ .. ,o ,, . .... .....7 . .Z......... ...

OINaIN. I LOC tion 484..6.8.7...77 .... E ... •67.5.9.1.....O ........ Sheet ..... 1 ....... of ........

140 aI". S'TRCEET - P.O. SOX 053I . MADMION. WMI. 53375 • TIL. MOW) 257-4040

SAMPLE - SOIL PROPERTIESCLASSIFICATION .

Recovery M o isture z ýReI ,•- -.
No. ýypej I N ep LL

iopsoil, drown to•laCK Llayey S1Li, irace
IFine to Medium Sand C:L.L-ML)

Brown to-Reddish Brown Clayey SILT, Trace

"to Little Fine Sand (CL,CL-ML)

0-l

Fine to Medium SAND, Trace to Little Fine B
to'Coarse Gravel, Trace to Little Silt and 4 906D0004 SS X M 22 1& Clay (SPSPSM)

Brown Fine to Coarse GRAVEL and to Some
Fine to Coarse Sand, Little Silt and Clay,

00005 SS X 65 _0Occasional Cobbles and Boulders (GP-GM) 52 43 5

Fine to Medium SAND,. Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and

0 Clay (SP,SP-SM)

.:5
II .

--- ,.- --- - - -ll - - II III



WARZYN LOG OF TEST BORING Borin No ..... S1103
e • • • ''°=• Bd'er•Z~n''°nPant •'''" E ....°.............

ad....................Pl .n Surface Ele-vation
.............. Baraboo, Wisconsin o . . .. .87 .S............ ............ .B .. ..o ....W ..s....o...s.i................. job No . ...... C ....V 42 .............

LocatININO INC LocatsOA ....... ... 7i? ,59. .... Sheet.....? ........ of ........ 3.-

\-* 140E M9 TIL *T04MT P.O. SOX 063•. MAZUSON. WIS. 5371 * 'Ill. (600) 257-464

0 SAMPLE SOIL PROPERTIESCLASSIFICATION- .

Recovery Moisture and Remarksw* • • I LL

No. ýym N eth L !

D0006 SS X M 35 Ss() Fine to Medium SAND, Trace to Little Fine 0 94 4
to Coarse Gravel, Trace to Little Silt and
Clay (SP,SP-SM)

0-

D0007 SS X M4 43 07

"5-

B

0-

D0008 SS X M 714 -

-- 70-



WARZYN LOG OF TEST BORING Boring No. S.3

B.ardeb• .Am.A•n.uni .on ............... Surface Elevation .807.63
.. . . .a........... W.i...c.. ..... s...c..i..n....... ................ Job No . ..... 8.742 ................

ENOINE NINO I Location .... M84..48.7..17... ......... Sheet ...... q ...... of ...... 3 ......

0 IMIL- aPRl • P.O. DOX 0530. IAAOESONd. WIS. 53715 * TrL.. 160) 257-40440

SAMPLE SOIL PROPERTIESCLASSIFICATION - -

Recovery Moisture and Remarks * 7, P
No. y~pe NW Dept 0_______________ -

9

D0009 SS X W 70 ::•0• Fine to Medium SAND, Trace to Little Fine 95 47 - to Coarse Gravel, Trace to Little Silt and

Clay (SP,SP-SM)

;is.

•15

D0010 SS X W 33 0-• 0End Boring at 120'

25-

GENERAL NOTES

sta"I10/ 1/ 7 31 ý" te I1/2/ 7p

-t3 3,DM MeVIod ................... W
II Rotary Mud

S....................................... .



WARZYN LOG OF TEST BORING S1106e • Bo•,g No ...................
Project ...... aos.r.Amy... lnltti.n P1ant Surface Elevation ..e-77.%
............. Baraboo, Wisconsin .obNo. C 8742S......~ ...... . ...... . . . ... . ... , . . ... .. . . . . . . . . ...... ..............................

NJIUIO~484.793.05 E2,0)71.101.83 .. JShee C 8742 ..... o ..
=NOW 11N KNG= ~ IN C oc , tin ....... ..:4 ....9...-....L...Z..; ......... .............. s = , .............o .... .......

403 EMIL SINEET * P.o. SOX 36. MACDON. WiS. S3715 TEL. (606) 257*5464

F SAMPLE SOIL PROPERTIES
R gy Moisture and Remarks* LIP

No. 'yL q N Depth_ -.

5 Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-ML)

10

1- C

*C

00011 SS X M 13 0

Tan-to Brown Stratified Fine to Coarse
SAND, And to Some Fine to Coarse Gravel,
Trace to Little Silt and Clay, Occasional i
Cobbles and Boulders (SP-SM,SW-SM) (SP)

C

00012 SS X M 18 14 81 5

5- pfI at 45

' * - - -Ii- -



WARZYN LOG OF TEST BORING No.......

Project ....... de 9 Any~ nition Plant Surface Elevation ... . W
S........................... Baraboo.,.wi.S.. o.n.s.1.. .............. Jo No. ....... ...................C87

-Lo. ,• ....... N48. 4.793... ...E ,lO. .... seet .... 2 ........ of ...... 1.

1400 IKIiL WM6"TU * P.O. SOX 963411. MADOION. WIS. 53718 - T1L. (6061 257.446

SAMPLE CLSSSOIL PROPERTIESCLASIF1CATION- _ _

RW&MY Moisture and Remarks * R • t LL
No. zaN Depth __

Tan to Brown Stratified Fine to Coarse
SAND, And to Some Fine to Coarse Gravel,
Trace to Little Silt and Clay, Occasional
Cobbles and Bouldem (SP-SM,SW-SM) (SP)

00013 SS X 14 55- 23 72 5

5- pfl at 55' C

0'0
- 1f1 at 65'

C

70- pfl at 70'

5- pfl at 75' C

C

5-

14 S X W 49 Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt & 9 g7 3
Clay (SP,SP-SM)

(co'*wau) .



WARZYNj LOG OF TE5T BORING S 0
Boring No ....S110 ý...

Proect.BA40wr Army."Anwiunt ion Plant .. SraeEeain.3
Project.........................................ufc lvto 3

..........Bara~boo., .Wi.Sconsi~n ........ Co 8742 ........

Lziaton....N4.8.4.793..05 .E2,?,071 l0A .83.. Sheet ....... of .... J..

1409 SPMIL 51333! - P.C. 010X 913411. MAOSSO#4. Wf*. 93715 * ?L. (604) 257-4446

(-0SM L LSIIA O SOIL PROPERTIES

Reoey Moisture and Remarks
Na. * c.~U2 I-ILL P1l

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and
Clay (SP,SP-SM)

10 pf1 at 1101

1.
D001 5 SS X W 60 2 96 2

C

2 pfl at 120i C

3pfl at 130'

GENERAL NOTES

Dfli......................End Boring at 136' ...104.& .....................................



WARZYN LOG OF TEST BORING Boring No .1.07

Project ...... .aq.r..A.m. iti.n.Plant.... Surface Elevation
2....................... Ba.ra.boo,...W.is cons.i.n .................. job No.)..C.17.42 ..... &

NoINEENINO Location ..... M843.60-18... E2-.Q7...545-25 ...... Seet ..... 1 ........ o.. .2....

14gMIL. IrT • * iP.C. mOX 6536. MA0IStMd. WIS. 53715 * T9L. (408) 257-4840

r 'SAMPLE SOIL PROPERTIESCLASSIFICATION-
Recovey Montur, and Remarks * • • L

No. 1. LL

Topsoil, Brown to Black Clayey SILT, Trace
Fine to Medium Sand (CL,CL-ML)

5-

Tan to Brown Fine to Coarse SAND, Little
to Some Silt and Clay, Little to Some

10. Gravel, Occasional Cobbles and Boulders
(SM)

C

C

Fine to Medium SAND, Trace to Little Fioe
to Coarse Gravel, Trace to Little Silt
and Clay (SP,SP-SM)

DO01 SS X M 41 0 95 5

C
C

0-

-II I
. - - - "-



WARZYN LOG OF TEST BORING S1107
Boring No................S

Prjc Badger q A49 rmpy Anunition Plant .. Surface Elevation 8~006.... c s .o........... .... S..... ......... .~ar.. hb .9 ,.....s... n s..i..n. ................. joo No . ..... C...$.7.4Z .......... ...oJ e ... ..............
Se . 2.. o... ..I N I N I I II Q N C L o c a t io n .... .N 4 ,.8 .4 . .t 8 .6 0..0 .. 1 .8 .... ..E 2. 9.7.0 . 2 . :. .6 .4 ..5 .. .2 .5• .... .... s n e e t .... . . ...... . . ..

1409 EMIL. STETlrr - P.O. DIOX 963, MADISONI. WIS, 5 37`18 • TEL. 11011) 237T-4444l

( SAMPLE CLA CAON SOIL PROPERTIES

Recovery Mdisture an Remarks LL
No. YDMt .I t

"Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt
and Clay (SP,SP-SM)

"0- Ian to Brown Fine to Coarse SAND, Little tc
Some Silt & Clay, Little to Some Gravel,

Occasional Cobbles and Boulders (SM)

DOO17 SS X W 71 5- 0 96 4
5

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt
and Clay (SP,SP-SM)

"7o

5

D0018 SS X W 88 -_0 96 4

"End Boring at 78'

5-
GENERAL NOTES

Stan!/ ] QZ6Qc.f0. cS,,,Iz8O 0

(0 -owO,...HFS ..... FA.C.Eý..f2
H 0dK Me wod .......................

..Rota~ry .Mud ..............

..... . r....... ............. .



rlWARZYN LOG OF TEST BORING S1108Boring No . ............... J I

Proj .et ......u. .to ....... ......... Surface Elevation ....
I .Baraboo, Wisconsin Jo No.21 W ....... I.............B...r ........ ....o . ...W.s . .os... ...................... Job• N o . .....................

SEP N1IE81INO INC Location N.JZ Q............. sheet.. .1 ... ... .

, 1409h EMIL. STRIEW - P.O. BOX 9033. MACSOON, WIS. 53715 - TEL. (60S) 257.4646

SAMPLE CLASSIRCATION SOIL PROPERTIES

Recovery isture and RemarksLL,No. [7 D !N jepthJ J .It - '= .1A

- Fill Material, Brown Silty CLAY, Some Sand
and Gravel

Topsoil, Brown to Black Clayey SILT, Trace
Fine to Medium SAQ (CL.CL-ML)

" "I .. i

Fine to Medium SAND, Trace to Little Fine

"to Coarse Gravel, Trace to Little Silt and0019 SsX W 11 Clay (SPSP-SM)
P 0

0-42' 0 97 3
D0020 SS Xt W 22-EdlBringat 2. EERLN...

5t Oniki .elto ......................
AqtRo;a.ry....Mqd ......................

,,,_ 1 • , v v.....................................



WARZYN LOG OF TEST BORING - SI109• plk4 B~rng NO •']""'0..... .........

Project ...... q erA ...•. . lh..U..I..l .... Surface Elevation .85... 8

Baraboc.......... 4 pgyWisconsin oN.C74S.................. B..~r+ko + ..w.s. ...•..s ..n................. joo N o...C .8 ... .................
BNI•Nnmml•INO lI~e oc;atiOn ..... N.4.8..+..53.6..t]....E.2,.t0.6.4.,509.7:Z6 ...... Sm-eet....! ........ of ....... 3. .......

I\.. = 1409 EMIL IT1I9S * P.C. *0X TE, MAOiSON, Wt*. $3715 - TEL. (606) 22740,46-l

-SAMPLE SOIL PROPERTIES

RfCOVUt 1 Moisture and Remarks • • 1
No. ye I NDePth -* LL

Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-ML)

D0021 SS X M NA 0 18 72

1-

1 C

C
Tan to Brown Stratified, Fine to Coarse
SAND, And to Some Fine to Coarse Gravel,
Trace to Little Silt and Clay, Occasional

2 Cobbles and Boulders (SP-SM,SW-SM) (SP)

C

00022 SS X M 49 0 94 6

0-zs

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and
Clay (SP,SP-SM)

,O -
0,

. 5-

(Con~d



WARZYN LOG OF TEST BORING
Borig No... .S. .9S•p•. ... ea.dqger.r..A..m.n.•ni.t.on..Plan..L.* Surface Elevation.

.B r bo.W sc n i .... C 84........................... . ... ................... Job No.2

N N N N Location ...... ...... Sheet .... 2........ of ......

1•40 EMIL rmeMRK • P.o. SOX 930., MADOION. WIS. 53715 TrL. (600) 257-da40

f -SAMPLE SOIL PROPERT1ES
CLASSIFRCATION - iPM"=• montum C

N cO. Tyl N n ancdRemarks * L

- IIN~h ______________- fLL!

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and

5 Clay (SP,SP-SM)

"-Tan to Brown Stratified, Fine to Coarse C

SAND, And to Some Fine to Coarse Gravel, C
Trace to Little Silt and Clay, Occasional
Cobbles and Boulders (SP-SM.SW-SM) (SP)

Fine to Medium SAND, Trace to Little Fine
O-to Coarse Gravel, Trace to Little Silt and

Clay (SP,SP-SM)

C

C

D0023 SS X W 48 Tan to Brown Stratified, Fine to Coarse 5 92 3

0-OSAND, And to Some Fine to Coarse Gravel,
Trace to Little Silt and Clay, Occasional C
Cobbles and Boulders (SP-SM,SW-SM) (SP) C

•-5- C

"K)I

(CI'-

(Conwd



WARZYN LOG OF TEST BORING S1109p~~~~~~~~~o~~~~~~~~~tB rn N.. B...er..~ x ..A .. ~.i ..q"..!a.. .. , o• ......... ............ 5, ..•
Project ... gqg~r.ý Rtion Plant Surface Elevation 84
....................... .r o, ...s...o.n .n. ................ Job No . 8.4.

,No•NR,,",Na INC cc.tO, .. N4,..3..6 ..15 E2,.40..9..76 Sht...... 3 ..... of ...... ......

S1400 IEKML O•TMEI * P.O. 8OX 0•o". mAoISON. WIs. $371g * TEL. (6000 257-4"08

SAMPLE SOIL PROPERTIESCLASS~ICATIC)N

ocovand Remarks
N o. NY e_ LL P1

- _ _ _ _ _ _ _ _ _ _ _ _ $ _

C
C

g Tan to Brown Stratified, Fine to Coarse
SAND, And to Some Fine to Coarse Gravel,

-- Trace to Little Silt and Clay, Occasional
Cobbles and Boulders (SP-SMSW-SM) (SP)

C

C
C,
C

.05. C
C
C

00024 SS NR -100 C
End Boring at 108'

1IA 0.

15

-25

GENERALNOTES

Sten 21418 • 9C Mj/ 14/

..Rutary-ftd. ...................

...m ary.................................. .



WARZYN LOG OF TEST BORING S10Boring No . ........ .s.]..l .....
Proiect ....ýkqr m.M ni ~~ . . n .. Surface Elevation r

S.. ........ ...... .......
- -a. =-, N L tion .. N486,476.1.2 E2,073,302.11 Sheet. ........ of..

ý- =WOS UK0 IL 5rTh7• P ..O, OX 9=41. MAO12td. WIS. 523716 • TL. (4041 "T-444I

SAMPLE SOIL PROPERTIES N,CLASSIFICATION .....- -*

adRemarks C 81
No.Fn 7NDepth CM 0. L

Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-ML)

5 C

C
Tan to Brown Clayey Silty SAND, Little to
Some Gravel, Cobbles and Boulders (SC)

10
.C

CC

_B

Tan to Brown Fine to Coarse SAND, Little C
to Some Silt and Clay, Little to Some
Gravel, Occasional Cobbles and Boulders (Sf4

0025 SS X 30 12 82 6

ran to Brown Stratified, Fine to Coarse
SAND, -And to Some Fine toCoarse Gravel
Trace to Little Silt and Clay, Occasional

.-- obbles and Boulders (SP-SM,SW-SM) (SP)

0-

-- 45-

(c.n._Mde) -



WARZYN LOG OF TEST BORING Boring No. iJ. ..
project ... n. at... Surface Elevationi 8.1C.4 8... .................. Bar.a. o,. . ................. Job No . .... . 742 ........

NoIN E INO INC Location .... .. .. , .. ... . E ...7.. ... sheet ..... 2. ...... of 2 ....

-1403 EMIL. Sml' l * P-0. BOX 1831. MAOISON. WIS. 53715 TEL.. 1,06) 257-4040

SAMPLE CLASSIFICATION SOIL PROPERTIES

Rec~,.y Mistreand Remarks g M
No. TyDepth _. 

' = LL P1

00026 SS X W 30 51085 5

- Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and

-7 Clay (SP,SP-SM)

5

• o-

D0027 SS X M 27 -_-_5- 9 93 7
End Boring at 66'

0o-

5-

5-
GENERAL NOTESe - stm.•/is/8o co.,,,./15/8oI

H • S ma'HAFS

0ning Me od ......................
.Ratary..lud ..................



WARZYN LOG OF TEST BORING Boring No
Project ...... tlge..A.y..An.uni.t..o.n.. P.I.ant .... Surface Elevation

....................... Ba.ra.boo.,...Wi.sco.s..nn .................. Job No. .. 42
oINEN PINO INC LOCatiOn ..... . .7,47..... Sheet.... ....... of ......

- 1400 EMIL 3rSEET • P.O. SOX 530a. MADOION. WIS. 53715 * TEL. (601) 257-4048

-- SAMPLE . SOIL PROPERTIES

Aecmry oistureCLASSIFICATIONW 8
Recovy Mste N Dethand Remarks *m e y •LL

No. _ _ _ _ _ _ _ _ _ _ - LL

Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-t1L)

5

10
C

Tan to Brown Fine to Coarse SAND, Little
to Some Silt and Clay, Little to Some C
Gravel, Occasional Cobbl es and Boulders
(SM)

S-•0-

0002E SS X M 57 _____________ 8 79 13
D002. SS X M - 10 45 45 25.9 9.u

Tan to Brown Clayey Silty SAUD, Little
to Some Gravel (SC)

C

04-

C

-45

I c .I
- - -- - (~fliu) .4



WARZYN LOG OF TEST BORING
.... o g No.................

Proj.t ....... d e . ... .... A ..u. t. . P .a 8 ...... 49
.. ...................... Ba.r.a.boo .... iscon.s..n ................ Job N o ...... 8. ... 742................

*N OIN EEA IN G IN C Location ..... .! .S.7. 1.. 9. . . ..7.5. .. .l..... sheet ....2 ........ of .......... -

E4Q £MIL 61MWEE? P.C. BOX 0630, MACOHSON. WIS. 53715 , TEL. 108) 257.4343

SAMPLE CLASSIFCATION SOIL PROPERTIES

Reovery Moisture and Remarks i I C 1
No. " ,e N Dept h p

Tan to Brown Clayey Silty SAND, Little to
Some Grave4 (SC)

5

55

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt an
Clay (SP,SP-SM)

0003C SS X M 50 1 92 7

7

5-

-S - -- a - -



WARZYN LOG OF TEST BORING BoringNog. .....

projec ..... t... io~n...PI.a. n. ..... Surface Elevation
. .. S................ . . . .. f...... . .... Job N o. C... .8.742 .............

O N IN .ocation. 487,4 3. ....... Sheet ...... ...... of ........ 3 ......

1409 MIIL. STO9T * P.O. 110X 3636•. MAONo WIS. 52715 * T9L1. (606) 257-4040

SAMPLE SOIL PROPERTIES'
CLASSIFICATION ,

Recvery Moiure and Remarks * N .
No. Ty N Depth_ - •

Fine to Medium SAND, Trace to Little Fine
"95- to Coarse Gravel, Trace to Little Si t and

Clay (SP,SP-SII)

D0031 SS X W 114 End Boring at 102' 0 96 4

-0

3_-_
GENERAL NO 7

s-t" hW /21.8.0.... . )

Ro.ta.ry Mud



WARZYN LOG OF TEST BORING Boring No S1112
e ~~~ - Boin N......................

Projet .... Bader.A.•...• ~~~.o.l.P.an .. Surface Elevation .836..23

S......................... Ba..rabo , ....Wi s c on.s.i n ................ Job No ...... 8 7... 42..................
NINEIRINO IN O Location ...... Sheet ........ of ..... ........

S|1400 SMIL STPKEr" - P.O. BOX 9534. MAAISON, WIS. 53715 * TL. (600) 257-4046....

/• SAMPLE SOIL PROPERTIES
CLASSIFICATION S L__S

RICO~l~ and Remarks * C LLP
No. TYPe IFN Dpth_ Ca LL i

Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-ML)

10-

C

C
C

Tan to Brown Stratified Fine to Coarse C
SAND And to Some Fine to Coarse Gravel,
Trace to Little Silt and Clay, Occasional
Cobbles and Boulders (SP-SMSW-SM) (SP)

CB
C

0- C

D0032 SS N - 100
C

5-oB

0-

C

:45-

(Conftnud) I
U t S - -*-



WARZYN LOG OF TEST BORING BBoring No.....Si.iJ]. ]

Pro••t. .. Bader.A.my...u...i..t..on..P.l.a.n..t Surface Elevation.. aa. ....................... Wa.,...isconsin C 8742'"IBM•I II I Q IC L..........,..... p94,,9:,0 ... ,, ,.4.... Y,,, S .... Job No . ... •........of.........3.. ..

N~INUNINO Locaion .N490,049.07 E2,076,~746.l5 Se t

1400 EMIL STREET • P.O. mOx SIGm, MAIOIIC4. WIS. 53715 * TEL. (600) 257-404k___

/r SAMPLE SOIL PROPERTIE SN"
, CLASSIFICATION RT

NoRmvery Moisture and Remarks-+ ,- -. It o,,= ' "•÷ .

D0033 SS X M 74 17 70 13

Tan tn Brown Stratified Fine to Coarse
SAKlAnd to Some Fine to Coarse Gravel,Trace to Little Silt and Clay, Occasional'Cobbles and Boulders (SP-SISW-SM) (SP)

(0.

C
7 C

C

5"
C

0- C

-(cOILujd 
-



WARZYN LOG OF TEST BORING B

pNrINIjectO .... Locatin. N490,049.07 E2,076,746.15 Sheetace ..... of
.. .. ....... .. .... . ... . ........ . . . . . . . . . . .. . . . . . . . . . . .

1400 1MI941L SIMETn * P.O. IOX s53I. MAONsom. WlI. 53715 * TiL. (006) 237-.4"4

SSAMPLE CLASFAON SOIL PROPERTIES

ReCov"i Moisture and Remarks*
No0. FYp N70 Dth __ L LL W

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and

:-9 Clay (SP.SP-SM)

D0034 SS X W 50- _______________0 97 3

End Boring at 96'

T Tan to Brown*Stratified Fine to Coarse
SAND, And to Some Fine to Coarse Gravel
Trace to Little Silt and Clay,
Occasional Cobbles and Boulders
(SP-SMSW-SM) (SP)

1 -

0-

GENERAL NOTES

crew crlu.f..JES ... ACEJ.Z#
SrM/MeGod..............

IIRotaX Mud..- r ........................~ v ...... ... L..u...... ................... .



WARZYN LOG OF TEST BORING B11% : ................
B a r a b o c ,~ ~~ W.......~No c. .a 4

L o c ation. ............... o -- 0 ............................................ t .. . . .. f . .. . . . .

•NGSNEE INO IN Loato .... N4..1 :.6.0.3..:2......E.2..7.9.,...7.4.. 42 .... Sheet ....... of ...

S1409 EMIL 87T * P.C. 9OX 0536. MADISON. WIS. 53715 * 13L. (600) 257-40_ _

SAMPLE CLASSIFICATION SOIL PROPERTIES

Moistueand RemarksOs LL PiE
Lto. ryý N Depth' ,_,-

Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-ML)

B
Sandstone Cuttings 4-6h'B

10

CIC I8

B

:0003 SSX M 13 19 8

Tan to Brown, Stratified Fine to Coarse
SAND, and to Some Fine to Coarse
Gravel, Trace to Little Silt and Clay
Occasional Cobbles and Boulders
(SP-SMSW-SM) (SP)

pfl at 35'

0-

pfl at 43'
II I-45-,i~
'c• ll



WARZYN LOG OFTEST BORING B No S1I4-

Project ....... ..A. t .on.P..a.n.... Surface Elevation 819.75
...... araoo .............p 7ýq Wisconsi 8742o

......... .......... J O N o ....... .2 ............

N IN INton ....... .91.... 29 ....O...7..,. .4,. . sheet ..... ... of . 3.

S~~~1409 EMILq SIMTN~l • P.C. 60X 0S34. MADISON. WIS. 53713 • TUL.- 16019) 257-.4"01

( -SAMPLE - CLASSIFICATION SOIL PROPERTIES

Rc•OVy M0Urum and Remarks - J L

No. yet LL PI__ _ _ _ _ _ _ _ __ _ _ _ _ - - -_ _ _

"5-

Tan to Brown, Stratified Fine to Coarse
SAND, and to Some Fine to Coarse
G ravel, Trace to Little Silt and Clay C

5 Occasional Cobbles and Boulders (SP-SM,SW-
SM) (SP)

C

*- C

5.~

pfl. at 67' C

D003 SS X M 50 47 49 4

7-

C

pfl at 83'

"5_Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and

-- lay (SPSP-SM)

tI
a - - - - S - a - - -



WARZYN LOG OF TEST BORING Boring No.

Project ..... on....a.n t ..... Surface Elevation
.... ................. Bar.a0boo..Wisconsin .............. job No. ............

I7 11Nm.RIm I• Loatin. ..... .N4.9.1,603....9 ....E•2.0.7.9..•5.7.4..4.2 ...... Sht ......3. of ........ 3.

S-1-40o SMIN. STINIr * P.O. SOx 330, MACISOk., WIS. 532715 TEL. (4o0l 257.4"a0

SAMPLE CSOIL PROPERTIES

Recovery Moisture
and Remarks * = a LL Pf

No. Ty ~1~ N Depth; LL - -

pfl at 92'

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and
Clay (SP,SP-SM)

pfl" at 103' to 105'

00037 SS .X W 44 0 97 3
End Boring at 106'

1

S.S.

1 1

CMr s agwd...........

3t ary..M.Y .......................
o.° o............. o**o*. *....................



WARZYN LOG OF TEST BORING

Proect .Bader .Army.nununi twn Plant.... Surface Elevation 860.41l• Baraboc, Wisconsinh ..... C842" .. .. ........................................................ ...... JO O . ..... . .....................

-NINEERINO INC Location ..... N.,.44....7...j. U .X.0.35,92 ...... Sheet. ..........of.. .......

K400EMI£.L STR•I " • P.C. SOX 0o30. MAOSCOPO. WI. 53715 , TEL. (600) 21574046

SAMPLE SOIL PROPERTIESCLASSIFICATION-- -.-

Recory Moisture and Remarks
aNo. Remarks N • LL P1

N -ý - -N

Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-ML)

5-

1 -C

C

Tan to Brown, Stratified Fine to Coarse C
SAND, And to Some Fine to Coarse Gravel,

2 Little Silt and Clay, Occasional Cobbles
and Boulders (SP-SM,SP-SW) (SP)

2"5" C

C

D0038 SS X M 55

Fine to Medium SAND, Trace to Little Fine
- to Coarse Gravel, Trace to Little Silt and
"5- Clay (SP,SP-SM)

0-

* ~(conlb'.ugd



WARZYN LOG OF TEST BORING Sil 16
Boring No .. t

t ' Ie Arm An -uto Pl *a n ... SurfaceElvto
B.aoa............... ..... Wisconsin S ,C 87421 4I . .. ......... ar .a o , ...w.i.s. ..,.... ............... . Job N o ...... ..87... ............. .

Ll.ocation ....... 90,44.0E2 0,3 9. .... seet.......... of4.

d,0 RMU&. GRII,, r P.o. SOX 0038. MAOISON. W•iS. 53715 * rL.. 1608) 257-4,84

SAMPLE CLASSIFICATION, SOIL PROPERTIES

,RCOuf t~u,,fS and Remarks Z I V L

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and'
CLAY (SP,SP-SM)

C
C
B

5 Tan to Brown, Stratified Fine to Coarse C
SAND, And to Some Fine to Coarse Gravel,
Trace to Little Silt and Clay, Occasional C
Cobbles and Boulders (SP-SMSW-SM) (SP) B

C

. .. B

C

5-Continual Fluid Losses between 50' and 85' C
B

B

75-

Fine.to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and
C-Clay (SP,SP-SM)

5I--

(C/



* WARZYN LOG OF TEST BORING siN..
Boring No .Plant..

• • • ' Pr~e~t .... .B d.•.e~......rl. ...A .....•.1.t . .0.I.P..a.n....... - Surface IElevation .. 8.§60." -.41
....................... .B.a.r.a. ........ ...:noi..n ............... JoS No ........ E o..8 6.4.2 .............

EN IN EERIN G I Location ...... ...... Sheet ...... ...... of .4

1406 Ilvq. S9r"Er * P.o. mox $63. MAOCISN. WIS. 53715 "r.,L. (10061 257.44..0

SA PLE CLASISOIL PROPERTIES, CLASSIFICATION
Recowfy Moisture and Remarks I

No. iyp F N Depth, D LL. P1

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and
Clay (SP,SP-SM)

D0039 SS X W 66 5 91 4

00 C

0 Tan to Brown, Stratified Fine to Coarse
"SAND, And to Some Fine to Coarse Gravel,Trace to Little Silt and Clay, Occasional
Cobbles and Boulders (SP-SM,SW-SM) (SP) C

C
D1 -tfl at 115' to 116' CDO4SI W11 C40 54 6

C

C
Sandstone Cuttings 120' to 125' C

C
2- C

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and
Clay (SPSP-SM)

3

35

(Continued, 
J



WARZYN LOG OF TEST BORING Boring No...

19 11V ..ject ...... ........ Surface Eevation ..... I.6 ..
W WBaraboo, Wisconsin job No..C8742... ....................................Bar • .. .......W.s.o.ns ............. o N ..... 8........................

NGINENINQ INC Location ....... *. E...70 ?3.9...9. . Seet ........ .... Of ...... 4

S1--1 ý 1400 [dML. STM91 * P.C. I1OX 0 .S3* MAOISON. WIS. 53715 - TiL. (608) 257-0484

r SAMPLE CLASSIFICATON SOIL PROPER'"ES€

a c jMosaur nd Remarks r = -4
No. r N Pept _ 0

"Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt
and Clay (SP,SP-SM)

D0041 SS X W =60+'H _____________________

End Boring at 141'

0.

1

60

7 I

70
GENERAL NO

k..;crew ..eKs. ..... ft Ac.qU.
I | Vomdmod ............. .........

S... B .a. ...M..u... ...................
S...... •...o....o.... ... °......... ....... ....

~NflN2~iJ



WARZYN LOG OF TEST BORING gNo.7..

Poet... Bader.Army..nin t ion Plant SufceEevto 862 .5
........ - ...i.......... o NO.....lvaton...74 S.. . ..... I............... .a~r.a. bo.o.,.. ýJ. s..o•.n.s• ! n ....... I....... Job No . ...... .C.. 742 ....... .......

ElNOINEREINO INC Location ...... .. 35......2066.372.4t ........ of .. 3.....

1409 IL ST1K'r - P.O. O.x 9s38. MAIOSON, WIS. 53715 • TEL. (6OO) 2S7-4646

r- SAMPLE SOIL PROPERTIES -
Rec=•/ Umsmre and Remarks- •i

Det *A _ LL P1

Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-ML)

5-

C

I O- 
C
C

Tan to Brown, Stratified Fine to Coarse
SAND, And to Some Fine to Coarse Gravel,

STrace to Little Silt and Clay, Occasional C
Cobbles and Boulders (SP-SM,SW-SM) (SP)

0 - C

-5- C
C
C
C

00042 SS X M 40 20 76 4
00045 SS X M 60

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and

r,.Clay (SP,SP-SM)

0'-

L5 * - S



WARZYN LOG OF TEST BORING No

Project ....... 9AOdyeriAny. !unition Plant Surface Elevation
.. . . Baraboo, Wisconsin Job No. C 8742.... .... ... .... .... ... .... .... ...... . ........ .. .. . .............................. ......... .

N490,354.23 E2,066.372.44 .. Set..2.... f.ENGINEERING . location ........................................ f ............ S... ...

1409 ItLM GTOCIFL * P.O. BOx 0536. MAOISO¢. WIS. 53715 - TEL. (604) 257.4646

SAMP CLASSIFICATION SOIL PROPERTIES

Recovery Moisture and Remarks C .1T11
No. rN Depth * . LL P

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and

"50- Clay (SP,SP-SM)

"-55

C
C
C•.. C

.(Tan to Brown, Stratified Fine to Coarse C
SAND, And to Some Fine to Coarse Gravel C

-. Trace to Little Silt and Clay, Occasional C
-. "Cobbles and Boulders (SP-SM,SW-SN) (SP) B

"CS. C
C
C
C

D0043 SS X M 54 C 40 54 6
0- C

57- C

75- C

"5- C
C
C

Q.Iy"9_
(COVIWE-d)o-



WARZYN LOG OF TEST BORING BSorn17.

Project ... w iYr.ATIUU"ql tion Plat . Surface Elevation 862 *'61.
... B r o .............. aW.... .is. .o n.s.i.n .... ...... .S... ...... .......... .ara...o., ....... .sin. . ............ Job N o . ... ..... B..7 .Z................. .

LINEENINU INC Location ..... .. 9.Q.1 54,21. E !..f., .. ....... Shet........ of ......

1409 EMiL STREET * P.O. BOX 0536. MASSO04. WIS. 53715 * TEL. (406) 257-44W

r- SAMPLE SOIL PROPERTIESCLASSIFICATION
pRcovery Moisture and Remaks

C

Tan to Brown, Stratified Fine to Coarse
SAND, And to Some Fine to Coarse Gravel,

9 rrace to LittLe Silt and Clay, Occas.ional C
:obbles and Boulders (SP-SM,SW-SM) (SP) C

C

0-_ _ _ _ _ _ _ _ B

Fie to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt

Sand Clay (SP,SP-SM)

C"Tan C

lO'Tan to Brown, Stratified Fine to Coarse C

SAND, And to Some Fine to Coarse Gravel,
Trace to Little Silt and Clay, Occasional c
Cobbles and Boulders (SP-SM.SW-SM) (SP) C

I S C

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt

-4 - and Clay (SP,SP-SM)0044 SS X M 44 .-,1-20-__________ 0 98 2

End Boring at 121'

2"

GENERAL NOTES

S•- 3) c,WcN FS,M%...•dCE..# I
m......................

. ooo..o........oo.............o.............

..........--- o..o.o-o.... ....... .............



WARZYN LOG OF TEST BORING S1118Boring No. ..
Project....Bde Am nnnt ion Plant ... Surface Elevation--

Baraboo, Wisconsi'n .... 74S.............................a.r.a. ... .... i.....o..n.....n.... ............... . Job N o ... C.,. • .......
m•8GINEEINOP~ lIN Location ... N.4.9.,.9•3..Z• 4.E.J7.. 22 ll 0 ..4•L.... Se ofI c ion .. 20 .71.32 -41 ..... Sh et .... 1.......... f..............

•, 1409 EMIL. STOKEr • P.o. SOX 353. MA•ISON. WIS. 53715. * TL. (601) 257-4840

SAMPLE SOIL PROPERTIES
RWV MitueCLASSIFICATIONan Re g- •

Re y Maturmand Remarks 1 , .4
NoFyN 0epth __ _ _ _ __ _ _ _ *P1~~j

Brown to Reddish Brown Clayey SILT, Trace
5•- to Little Fine Sand (CL,CL-ML)

0- B

Cobbles and Boulders from 19' to 25' B

B

B
C
B

D0046 SS X M 19 0- 11 73 16
Tan to Brown Fine to Coarse SAND, Little
to Some Silt and Clay, Little to Some
Gravel, Occasional Cobbles and Boulders

5-(SM)B
C

C

0,

C

(coritu~id)



WARZYN LOG OF TEST BORING Baring No 18.project ..... .....V JJ .....

,, .. .. r..mA..Nnition Plant. Surface Elevation A87.84
.............................. ...a.r...o....,....W.!...c..o.....s.!............. . ,o ,,,.... oO N . c....Jý Z.V 4 ................

•N mrn EN G IN C Location ....... 933. 4 E .O .?.3 .. 4. Sheet .? ........ of ...... 3 .......

1409 EMIL STREET * P.C. SOX 0536. MACIGON. WIS. 33713 *' TEL. 1600) 257-4940

SAMPLE SOIL PROPERTIES,vp.,CLASAIFICAllON _ - -* .

a, i Mosure and Remarks " I • LL PI1 ry., N Dept'h co .•
-7 J aistrs-

Tan to Brown Fine to Coarse SAND, Little
to Some Silt and Clay, Little to Some

5-' Gravel, Occasional Cobbles and Boulders(SM)

Pfl at 54'

5-

C

C
B
C

B
C

SQuartzite Cuttings B
B
B

- Continual Total Fluid Loss Between 67' -75' B
B,
C
C
B

Fie to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and
Clay (SP,SP-SM)

5-

mC

--- ~-90-- -- -



WARZYN LOG OF TEST BORING S1118
Boring No........* &

project ... BR~aitgr n.py Apuuuqition Plant .. Surface Elevlation'.. . .. ... .n ... ....... .
"........................... Bara.boo.A is.consin ....... ..

. . , 2, 0 ..... ....... Sh ot ...... ...... oS,.. ...... .

1400 EMIL STM9ET * P.O. 80X 91M. MUA•8IO4. Wig. 53715 • tEL. (6001 257-4640 "J

SAMPLE CLASSIFICATION SOIL PROPERTIES

.* Moisture CLm . cAIOr i i i lW,No. Ty RpeD70c

D0047 SS X W 35 - __________________- 3 95 2

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and
Clay (SP,SP-SM)

"D0048 SS X W 51

End Boring at 110'

• .. GENERAL NO..
Sisid/79 779

PQ U r.. .................
................................



WARZYN LOG OF TEST BORING S1119B~~~~~~or,, No ........ ....

Projct ...... taigon.AmyAn.u.lti .Plant .... Surface Elevation 871.67...
W................i ci............n.. 4 rA .o.., .. ... ................ joo No . ..... ..............2

LIoNcERIN O INC l..ation ...... .N 62 1. .3.8 .... ,98. . S t .... ........ of ........ 3 ......

1409 6MIL. SINSE? • P.O. SOX 0836. MACISON. WIS. 53715 - TILL. (601) 2574-046

SAMPLE SOIL PROPERTIES
- CLASSIFICATION

Recove moisture LLPI

No r N De Lt h1

Tan to Brown Fine to Coarse SAND, Little
to Some Silt and Clay, Little to Some
Gravel, Occasional Cobbles and Boulders

m(SM) C

0---
,e -

0--O
Occasional Layers of Sandy Silt

004 ;S X-21 0 42 58 17.7 2.2
:Dv d Sa• fle oi
;05 S X 0- 0 94 6

Fine to Medium SAND, Trace to Little Fine
•-to Coarse Gravel, Trace to Little Silt and

_35 Clay (SP,SP-SM)

Occasional Layers of Clayey ýSand

S-.'-'-5"Tan to Brown Fine to Coarse SAND, Little C
to Some Silt and Clay, Little to Some

t Gravel, Occasional Cobbles and Boulders
(SM) c n w d

t1



WARZYN LOG OF TEST BORING
projeu n ....... 11.Ar. y..A.nt.on.Plant Surface

................. . ........ . . . . . .
.... . .. ..... S a e . e v a tio n

..... ... ........................................ ........... job No. .

Location .38.. E 7. ... Sheot ..1... .. o .........

\Ida. Uk"L. "IMIM? * P.C. BOX 9834. MACGOO. WIS. 53715 *TL. (006l 257-4049

r- SAMPLE SOIL PROPERTIES
CLASSIFICATION - .

No. M0 s ot and Remarks . LL
lNe. T~l•• N Depth __ _ _ _ __ _ __ • L

C
C

-. C

Tan to Brown Fine to Coarse SAND, Little C
to Some Silt and Clay, Little to Some C
Gravel, Occasional Cobbles and Boulders C
(SM) C

-55 C

C

C

C
C

0- C
C
C

Large Fluid Losses 73-93' C
C
C

Brown Fine to Coarse GRAVEL, And to Some C
Fine to Coarse Sand, Little Silt and Clay, C
Occasional Cobbles and Boulders (GP-GM) C

C
C
C
C
C

C

-9-Fine to Medium SAND, Trace to Little Fine
Ito Coarse Gravel, Trace to Little Silt and

Clay (SP'SP-SM)

-



WARZYN LOG OF TEST BORING

SProjlec.-a- .- -.- ---r..Auy.. -ni-!tjOn Plant ... Surface Elevation 877..67
Baraboo, Wisc o r sin o ~ C84S.......................... ...a..r....b..o......H....s..c...r....i..n............... Job No . . C...74.. .................

LNUlNING INC location .... .?..9. 18..... .?.,....0..... Shet ...... 3...... of .......

140o 9141.L s rT P p.o. DOx 9t38. 14AO4t1. WiS. 5371 TIEL. (606) 2117-,4414

(00 SAMPLE CLASSIFICATION SOIL PROPERTIES

Recovery Moisture and Remarks 1

C
C

C

0- C

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and

00051 SS X W 84 Clay (SP,SP-SM) 13 84 3

1

S1

D005 SS N 92 2

End Boring at 121'

2

3•0,

GENERAL NOTES

-- To Corse Gr.e.... 11 t.. tAe.il n

I I illngktio ....................
.....Rotary~jp .................

D 0 0 5 ......... ...... ........ .. .. ............



WARZYN LOG OF TEST BORING
Borg No ......... t.I n P. 6

t .. .B .. . r.... A.... ..t........ . ........ S urface E le va tio n 8S. .... .......... .. .... b o o .r.a . W.i.. s c .° .".s ..n .......... ..... J o * N o . . .. 8 .7.4 2 .
N493,31 3 14 WEcni 2S07etAofLocation N =• - • , ....... I.3.... ....... ..... E.. -...T..5.. 5.9•..... ...... - s, t .. . ........ of ......... .

1400 i MUo . SM, K? * P.o. Sox 0636. M&CM, 4. WI. $3715 • Trl.. (60l1 297.404

SAMPLE SOIL PROPERTIES
(flp e • Mmtu,, and Remarks a f LL

"Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-ML)

1-
C
C
C

"1 C
Quartzite Cuttings C

C
"C

"Tan to Brown Fine to Coarse SAND, Little C
Dý to Some Silt and Clay, Little to Some C

Gravel, Occasional Cobbles and Boulders C
(SM) C

C
C

5- B
C
C

D0053 SS X M 34-0- 1 84 15

C

C

0-

C

5 C
-- I.

S- -S-



WARZYN LOG OF TEST BORING SlI20Bor,• g .... ... o......

Project ....... S9A ...A..y...Tuni.io,.Plant. surface Elevation 877.06
"q rB............................ W iarsao.n.,..Wi.s.c...n si.n ............ Job No ....... 42

N R N Location ....... . E ..q7.,.g7.06 ..... S e t..... 2 ....... of ...... 3 .......

\-- ý 1403 SMIL SrSMr * P.o. BOX 9536. k"MtAO~i. WiB. 53715 - ?TL. (6081 257.-444

SSAMPLE SOIL PROPERTIES
CLASSIFICATION S

RCOYay Mosture oand Remarks * • ' lL
No0. NFwti CMLL P

C
"B

Tan to Brown Fine to Coarse SAND, Little C
50 to Some Silt and Clay, Little to Some C

Gravel, Occasional Cobbles and Boulders
(SM)

55

0.. C

C

C

-S.

Tan to Brown Stratified Fine to Coarse C
SAND, And to Some Fine to Caorse Gravel, B
Trace to Little Silt and Clay, Occasional C

D0054 SS X M 85 Cobbles and Boulders (SP-SM,SW-SM) (SP) C 22 68 10

0-7C
B

7-

C
B
C
8
C
C

* Cm

! | c-- - - -c



WARZYN LOG OF TEST BORING Boring No.... $2.Projecto.in .... .........p.. m q~i o P.a t• ......
B...d.g..A..m. .u..nit.o.n.P.nt Surface Elevation

Baraboo, isc*nsn ... C 74S..........................S.•. .. °....... t....c.....s...".... .................. Jo• No ....q.C..@..4.2 .... .I -.

KN@Ni r.No gN Location ....N493,3.13-14 ...E2471,S97...... Sheet ...... ...... of .....

-=-w-w 1400 IMII. SiTRO * P.C. SOX 6834. MAoISON. Wtg. 53715 - TZL. (0041 2S27.484

SAMPLE, CSOIL PROPERTIES

RacveY MaistureLSIFCTONC '

No. CM C6 LL F

Tan to Brown, Stratified Fine to Coarse
S- SAND, And to Some Fine to Coarse Gravel,

Trace to Little Silt and Clay, Occasional
Cobbles and Boulders (SP-SM,SW-SM) (SP)

C-

C

S c
C
B
C

10. C
C
C
C

00055 SS X W 40 r _ _ _ _ _ _ _ __ _ _ 6 5
End-Boring at 125' 36 58 6

GENERAL NOTES

stw;...6/80..co,, A .0I
"" o..._ ,. HFS

I • , J ' - t 3 9 " O ,a w l m h W m m . . . . . . . . . . . . . l . . '-. . . . . .. I

I i"• " o,•d ....................... I
Rqt.gYM~lA ...........

III

- m -



WARZYN LOG OF TEST BORING Borng No ........... S ]I 21 .

Project .... a.d'er 'A'An!y' 'ui ''t' ) Surface Elevation .. .". ..
B............................ a..rab ,.....scon.s.1.. ............. jo b N o. ................

N Nocation ...... 4 ........... sheet...E..Z.....O..7........O. ..... Sheet. . 2 .of .. .

14001 L, EMI mMUr • P.O. BOX 9630. MADISON. WIS. 53715 • TEL.. (SOl) 2577.,40146 -,

SAMPLE SOIL PROPERTIESCLASSIFICATION
Rucovy Moisture and Remarks M

No. , * N Depth. D G6 LL P1

Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-ML)

-5-

10

Tan to Brown Fine to Coarse SAND, Little
to Some Silt and Clay, Little to Some
Gravel, Occasional Cobbles and Boulders0 -l

--20

Tan to Brown, Stratified Fine to Coarse SAND

00056 SS X M 22 And to Some Fine to Coarse Gravel, Trace 14 79 7to Little Silt and Clay, Occasional
0-Cobbles and Boulders (SP-SM,SW-SM) (SP) C

C

5-• C

Brown Silty Clay 41'42' C

- -:

(cn*md



WARZYN LOG OF TEST BORING _ S112.
• • • r l~~~m~ect Badger Ar.my Ammunition Plant... Sae 'va:o.B.i

prooct.... qqqj~p~.. t i on- P' lnt Surface Elevation .
Baraboo, Wisconsin... .. ........... 96..2. 8arab966"77 ....... . ....e o... .4.mU nNamtio ,N ............................................................ Sheet ...... 2....... of ..... ? ......

1401P EMIL. STSrET • P.O. mox 1534. MADISON. WIS. 53715 • TEL. (601 2S7..57_4_6"

SAMPLE CLASSIFICATION SOIL PROPERTIES

Recovery Moisture and Remarks *19 IL
No. t zLL P1

- - Tan to Brown, Stratified Fine to Coarse
SAND, And to Some Fine to Coarse Gravel,
Trace to Little Silt and Clay, Occasional
Cobbles and Boulders (SP-SM,SW-SM) (SP)0005) SS X W 21 - ________________________ 6 88 6

C

Fine to Medium SAND, Trace to Little
Fine to Coarse Gravel, Trace to Little

5- Silt and Clay (SP,SP-SM)

00056 SS X W 43 0 ______________________ 0 91 9

End Boring at 61'

5-

I5

0S-

GENERAL NOTES

90- crIw./w 8/80Lo,,ft
D r V A w .. .. .. .. .... ....
. .ta..r.y . .......................

...................... 4



WARZYN LOG OF TEST BORING Bori1 No . 1...... S.I!22.
Project B'd9gr''Army'•A!unni t ion P'!ant . , Surface Elevation 904.87

t......o............... Ba.rna..o.,...Wi .sc n.s! n ............... jon No..C...742 ..................B

LNOINE IN 5o0 2 9En ...... N4.. .0....9 .... .4. ,. . ..... She t .... . ........ of .......

1400 EMIL STRUT - P.O. BOX 9336. AMACISON, WiS. 53715 , TEL. (MM)1 257-4040

SAMPLE SOIL PROPERTIES
CLASSIRCATION

Recovery MOisture and Remarks • I LL P1

No. ry eN Wepth 
__ 

P_

Brown to Reddish Brown Clayey SILT, Trace
-5- to Little Fine Sand (CL,CL-ML)

10- C
C
C
C
C
C

Tan to Brown, Stratified Fine to Coarse C
SAND, And to Some Fine to Coarse Gravel, C
Trace to Little Silt and Clay, Occasional C

02 Cobbles and Boulders (SP-SM,SW-SM) (SP)

D0059 SS NR - -

C

D0060 SS X M 19 11 79 10

0"

5 .' C

(Contnomd)- -



WARZYN LOG OF TEST BORING Bo ig No . ............... .

Boring No S1 ?2g
SProject ........ d .r.A.ry..u.nn. P.an.t Surface Elevation
........................... Baraboo.,.. Wi.s.co.n.sin• .............. Job No . .. C.... 7 .... ... .

NOINERIN O iN== Location ..... .JQ..Z9....Z... Q7. 32.,444.A3 .... sheet ........ of ...... 4

14A00 MIL. STEET * P.O. NOX 650=. MAOISON. WIS. 53715 • TEL. (60) 257-464,

(0 SAMPLE SOIL PROPERTIESCLASSIFICATION- -

Recovery i Moisu,,e and Remarks LL'
C0 LL F.No. Tp N7Depth 

.

C

"-so-

C

C

C

0- Tan to Brew,,, Stratified Fine to Coarse
"SAND. And to Some Fine to Coarse Gravel,
Trace to LittLe Silt and Clay, Occasional C
Cobbles and Boulders (SP-SM,SW-SM) (SP)

-•s- C

:-0-

- C
c

C
-C

0- iC

5-

0061 SSx - 2 22 71 7
. nwus)



WARZYN LOG OF TEST BORING r1122Boring No ........... ..!..22... ..... ..
• V Pro•ect .. a" depr.Army '••'ition Plant .... Surface ElevatiOn "9".. 87

Barab................. Jobao N.. ... 92...S... ........................ .B. r kq..a....,..W.i.. s.c.o.n.s.i.n. .............. Job, No . .... 7 .4.;............

"NOIN RIN NC l tion ...... ...... 2.;.9. .2... 7.-4. 1444 1  ...... Sheet ...... ...... of ...... 4 .......

1401 EMi.L STRIr * P.C. DOX 0636. MA0161ON. WIS. 53715 * "UL. (006) 25"7.4848

SAMPLE TION SOIL PROPERTIES
Rm• Umm,.and Remarks -)- 2

c I LL PI

No..

Tan to Brow, Stratified Fine to Coarse

SAND, And to Some Fine to Coarse Gravel,
Trace to Little Silt and Clay, Occasional

Oa Cobbles and Boulders (SP-SM,SW-SM) (SP)
C

10

15-

D2 Quartzite Cuttings at 120' C

2

Brown Clayey SILT, Little to Some Fine
Grained Sand, Trace'Gravel (ML)

3•

00062 SS X M 320 3 97
|I"I

S- - - - a



WARZYN LOG OF TEST BORING r1122Boring No . ...........

Project ....... Bg.er..A.my... A ...ni tifon P1 ant.. Surface Elevation

ArO A ... .......................i Job No E
L.............ocation .... .N500.. 702...29 ...E2.. 74, 4... 3 .s ........ ....7 of .... 4..=W= N= U~~~w= ,NO •:a~~~~on .......N.S..0..0.... -..L ..Z;...4,• ... .... s, , ..... ........ ,...... ...

1400 9MIl. SaRUCr * P.o. mOX i366, MACISON. WIS. 53715 • TiEL. (606) 257-4046

(0" SAMPLE SOIL PROPERTIESSCLASSIFCATION - -

Recovery Moisture an Rmak
No. Ny T M~mak *9 0 ~LI

Brown Clayey SILT, Little to Some Fine
Grained Sand, Trace Gravel (ML)

.-- C
Tan to Brown, Stratified Fine to Coarse B

.- SAND, And to Some Fine to Coarse Gravel, C
Trace to Little Silt and Clay, Occasional B
Cobbles and Boulders (SP-SM,SW-SM) (SP) C

54- End Boring at 144'

0-
6.

Md

-.6C

7

"GENERAL NOTES

CrSwBKHtK.
RotnX" !Nj Mu ......................

.........................................



WARZYN LOG OF TEST BORING S1123

Project .B.89e .'.'Y...... Surface Elevation .867..03
... ....................... Barab o ..W ............. Joo No ...... .C... 42 ..............7

KNOIN UMNll IN INC Loca tion .... N... .. ... 0 . 7 ..... She t....! ........ of ....3........

N ' =1403 EMIL ITRECT • P.o. BOX 3531. MAOISON. WIS. 53715 • TEL. (60) 257-4046

SAMPLE SOIL PROPERTIESCLASSFIRCATION--
Recoery osture and Remarks *- f - L

No. ype N Depth _M -L

- - Topsoil, Brown to Black Clayey SILT,
Trace Fine to Medium Sand (CL,CL-ML)

SBrown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand with Some Cobbles
(CL,CL-ML)

pfl at 8-11' C

1- C

C
Tan to Brown, Stratified Fine to Coarse C

-SAND, And to Some Fine to Coarse Gravel, C
i' Trace to Little Silt and Clay, Occasional C

Cobbles and Boulders (SP-SMSW-SM) (SP) C

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and
Clay with Occasional Thin Seams of Silty
Sand (SP,SP-SM)

D0063 SS X M 54 10 75 15

C

0-

* c
C

(COMn)

.ta S" - --



WARZYN LOG OF TEST BORING

PV~.t~ lat Surface EeainA
..... .. Jo No .....1•

... e.............d..... 44,500.23 E2,062,374.27
S....ati .................................. ........ .................. soeet ......... of ..............

S=1400 emit. 8r70;1 9 ,. P0OX 0036. MAhl0oN. WIS. 13715 * T"L. (000) 257-4440

r ýSAMVPLE CLSIiAiNSOIL PROPERTIES
Recovey Masture and Remark•s LL IP

No. ,yp N Docth

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and
Clay with Occasional Thin Seams of Silty

S Sand (SP,SP-SM)

C
C
C

C

Tan to Brown, Stratified Fine to Coarse
SAND, And to Some Fine to Coarse Gravel, C
Trace to Little Silt and Clay, .Occasional
Cobbles and Boulders (SP-SM,SW-SM) (SP)

D00645SS X M 31 0-C 44 49

CC
pfl at 72-741 C

C
5- C

C

C

C

C

"0 C

-'"(CarSoed)



WARZYN LOG OF TEST BORING
Boring No ....... S.1.1.23 ..... ...

Project ... Bage A4q .rmy .Anmiuni t ion Plan....Surface Elevation.
Barabo*o*, Wi~s*c*o.n.s~i'n Job. C 8742............................ ..•..•.o.. ......wi...o....s. .n........ ... Job No . .. .C..P ..8..4. ................

LNcatnNO ...... N4,00.3. , 062374z ..... se ..... ...... of ...... 3

1409 EMIL STRlLEr - P.O. BOX 0530. MAOISON. WIS. 53715 * TEL. (606) 237-4"46

fr SAMPLE CSOIL PROPERTIES
CLASSFICATION--

i i=

I. -

Rew osueand Remarks * 1 8ILL P
No. ýypej Dth __ _ __ _ _ __ _ _ LL-

195- Fine to Medium SAND, Trace to Little Fine
:- to Coarse Gravel, Trace to Little Silt,

and Clay (SP,SP-SM)

D0065 SS X M 60 1 94 5

C

B

C
C
B

k10. B
Tan to Brown Stratified Fine to Coarse SAN
And to Some Fine to Caorse Gravel, Trace
to Little Silt and Clay, Occasional Cobbles

I and Boulders (SP-SM,SW-SM) (SP)

2 c
ý2- C

C
C

2 * Tan to Brown, Stratified Fine to Coarse
SAND And to Some Fine to Coarse Gravel,
Trace to Little Silt and Clay,
Occasional Cobbles and Boulders
(SP-S1,SW-SM) (SP) C

GENERAL NOTES

stw2.?/Z/9iQJanriietJ M8018
00066 2SS X W 48' 'ca w..J..R ... 7.....

1.•.- End Boring at 1351 n.moa......................
- - J - R.....u........

............J. r ..M..d............. :.......
S. °, o~o...°.°°°o***** .° .°....o°. o °



WARZYN LOG OF TEST BORINGBoigN. ...M4.

Project.... kog~r..Army.Aayunu~ t~iuqn I'l~an t ... Suface Elevation
................ Ba raboo., Wi~sco~n~sin ...... Jo No. 2u. - N Loao .N497,938.40 E2.02.25.0,.. Sh et .... ......of.....

Id. EhMt. S.m 9T - P.O. IN= 0630. M&AMSO#4 WIG. 53713 - TiL. (602O27-64

(05 ý PE -- CLASSIFICATION SOIL PROPERTIESN

,fMtureand Remarks

No Fy - -wT- ;- -

Tand to Brown Fine to Coarse SAND, Little B
to Some Silt and Clay, Little to Some

5- Gravel, Occasional Cobbles and Boulders B
(SM)

C
C

Brown Fine to Coarse GRAVEL and to Some
Fine to Coarse Sand, Little Silt and Clay,
(GP-GM)

i1.pfl, at 10-15'

D006712SSI X- 36 &

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and

00068ZSS XM 24 Clay (SP,SP-SH)

5- Topsoil, Brown to Black Clayey SILT,
Trace Fine to Medium Sand (CL,CL-ML)

0-

5-



WARZYN LOG OF TEST BORINGBoigN....Project ~~~ ~ Boin~o. .... g1.24nuni n at.
*W...... ..r..e.t 1:1..yAn n nii n l n Surface Elevation 878.01

. ... .......B a ra b o o .. I i s c o n s~ in . ..... . . . . . I jo o N o .... . . . . . .8 7 4 2 * * *

Lo ~cation ..... 497,9.38. ..40..E2.,07.2.9.2.5..1.0 ... Sheet .... of ...
ý 1~~4a MI Sun. IC 676K P.C. MOX 66364. MACM11104. WIS. 5 3715 - T19L.. 606) 257.4046

(0 SAMPLE CLSIIAINSOIL PROPERTIES
ROcoMVe Moisture aLASVIF8ATION

NO. N Depth and Remarks*(L L

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt

5-and Clay (SP,SP-SM)

5-

-11row-n 71-n to Coarse MiAVEL. and toome
Fine to Coar~se Sand, LlttleSilt & Clay,
nlteantinnai rnhhl.ut it Rnmtid.m mrp-wt

00069 2SS X M 51 3 91 6

Fine to Medium'SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt
and Clay with Occasional Thin Seams of
Silty Sand (SP,SP-SMb)

5-

Eg.

(CV/d



WARZYN LOG OF TEST BORING o.......S...1.24Bon~g No. S1

poject ..... ............................ sSrface Elevation
.. o.................... .a.. o., Wisconsin Job 140 .... 87.4

.c. ....c .O ..... ............ . h,•tý ...... ...... of ...............

9"@ EIL ST"h63T P-0 P.O. 92M36. MADISON, WIS. 9371111 TZL. (608) 297-4049

SAMPLE SOIL PROPERTIESS•pECLASSIFCATION -_

RecoVYm Moisture 1 1 81
No. Nypt *F) a WLL iP

5' Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt
and Clay (SPSP-SM)

D0070 2SS X W IOR o. 7 70 23

m1

°0.

1C
C
C
C

1 C
C- C

Tan to Brown Fine to Coarse SAND, Little C
to Some Silt and Clay, Little to Some C

Gravel, Occasional Cobbles and Boulders
0(SM) C

2 
C

C

00071 2SS X H 0P ________________ C 34 53 13" 0i End Boring at 130' C

OrilngM.U1@d..... os..
S '. Crw Clmino " d.•.L. . ...... •..7...0......m"•-" ns o,•,N. ...................... m

..... r~......... ................... ...
IIRoar II m



WARZYN LOG OF: TEST BORING Bno. 5

Proijct ...... .A..Y..Af...t.... .... Surface Elevation 894.87
.. B. ....................... .s O. W i .s.c . in ............... job ....... 7 ......

IN UMIN" , N LOcAtion ...... 6, .. 6 E. ,o6.,9. .. shoet.... ........ of ....... 3

WOO EMIL 9"9rr • P.C. 1O1 0i03. MACOWON. WIS. 53715 • TUL. (006) 257-4646

SAMPLE SOIL PROPERTIES
CLASSIFCAMON

Rcovuiand ReMarlmarS 8N
o LL PJ

"" I i

Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-ML)

5-

1--

"C

C

C

Tan to Brown Fine to Coarse SAND, Little C
to Some Silt and Clay, Little to Some
Gravel, Occasional Cobbles and Boulders
(SM)

5s-

00072 SS X M 56
D0073 SS X M -- 4 94 2

Fine to Medium SAND, Trace to Little Fine C
to Coarse Gravel, Trace to Little Silt and

0 Clay (SP,SP-SM)

45

S. - I (Com



WARZYN LOG OF TEST BORING S1125Boring No ....... o.!.z.....
*er ry*~~nnition Plant s.. raeElvtoI B......•a.r....... S rci .loni n evatio/ ....................... •............. o...... ............... . jooz No. ....q. A...742 •

SN m m ,=,,io. ....... 6A. 7. E. .,. ,. Z .... s , ......2 .. of

was UPAM. S1ik U7 * P.o. m@x go=6. M"Aac. wo. 32371 • T1L.. (6oes as?-da•

S CLASSIFICATION SOIL PROPERTIES

SO. I

. Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and
Clay (SP,SP-SM)

C

17"

5I

D0074 SS X H 64

5 C
Tan to Brown Fine to Coarse SAND, Little C
to Some Silt and Clay, Little to Some C
Gravel, Occasional Cobbles and Boulders C
(SM)

Pav'e 3 missfrp from orieinal files.



WARZYN LOG OF TEST BORING BoringNo.SI126
Fret .... W~ .ATY.A ni1t in Pln .. Surface Elevation .874.70B g B.......... . 8......742• I•P~j~t a~'-~rA..••Y.AU~•..ti~•!Suf~•Ev~i~..,• ............ .....)ýsoni

S.. . ............. .B.a.r~ ....., ...W..i . .q ...s.n................ Job N o. ... ..8 .4 ....... -.....
LNOIR INN INC location ...... 8 E2 ,863 :.7 ..... Sheet ........ of ...........

ice I4u.MIL eTMCr - P.O. 8OX 1=g. MAiDM,. WIS. 5371 * TZL. (960) 257-4640

SAMPLE SOIL PROPERTIES
ReML and Remarks TION

No. N Depth _ . . ,

Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-ML)(Silty Clay
Appears to Grade into Underlying Sand)

00076 SS M 1 8 48 44
D0077SS X D 1 22 70 8
00078 SS X M 4

-10

Tan to Brown, Stratified Fine to Coarse
SAND, And to Some Fine to Coarse Gravel,

-Trace to Little Silt and Clay, Occasional C
Cobbles and Boulders (SP-SM.SW-SM) (SP)

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt
and Clay (SP,SP-SM)

5o-

0'

5-

LI



WARZYN LOG OF TEST BORING Bprng No....... S.!.A 26 Plant
PrO....................... Surface Elevation C

........................ ...........daer.ryambo.Vi scnsitin ....... .ýBarabo. , .iscon.in Job No. C 8742

NGINUEINO • Location.......50001 .....P,06.33..7 st, ....S Z ........ o W
140o EMSL S'UIY • P-O. BOX 953. M&ACMON. WIS. 53715 • TML. (606) 257.4846

SAMPLE SOIL PROPERTIES

No. Tomi 00LLReovty M~ZSCI.ASiF1CATION

I e

D0079 SS X M 43 6 92 2
-~5C

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt

5 and Clay (SP,SP-SM)

7.

75-

mc

- Stiff Clay Layer 89' to 90'
'I I-

- a m



WARZYN LOG OF TEST BORING No .. 26
Project AuiinPat Surface Eleyatiorý74 .. 7 0

...................... Baraboo, Wisconsin ..... Joo No.... 8742................

NON ,N, Location . ..0....2.............. ........ 33..2........ ....... S -eet ...... q ...... of ....... ...

1400 [MIL. UTRII T • P.C. BOX 0536. MADIS1ON. WiIS. 53715 * TRL. 6400) 257-4040

SAMPLE CLASSIFICATION SOIL PROPERTIES

No J~and Remarks r
N o - S - - L L P 1-

I9

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt
and Clay (SP,SP-SM)

0- s

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt
and Clay (SP.SP-SM)
Brown Clayey SILT, Little to Some Fine

-] Sand, Trace Gravel (ML)

D0080 SS X W 35 3 16 81

End Boring at 116.5'

2 * Brown Clayey SILT, Little to Some Fine

Sand, Trace Gravel (ML)

GENERAL NOTES

FSg M .. .. ........
,t Il tr M...........

- - -.. P- .t-arv.J4.y.d ......................
S~..............o......*...... ................



WARZYN LOG OF TEST BORING Baring No . ... ..p olec .....ý44gl yAimmunit ion Plant
Po,......................•.......... Surface Elevation 8w Baraboo, Wisconsin C No. 8742 Y

S. . . . . . . . . . . .................. • ................................ o . .. . . . .. . . .

LocatnN O ..... N...03.,380..50 .... 5 E..,.0..3. ....... Sheet ..... ... of ......

Id40 EMIL ST?,EI• * P.O. SOX 9s6. MACOION. WIS. 537159 TrL. (S00) 257,.-4

*SAMPLE SOIL PROPERTIES
CLASSIFiCATION

R81:044" Moisture and Remarks
No. FW 7N Depth 3 . L

i--- Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-ML)

5-

1-
C

Tan.to Brown, Stratified Fine b Coarse. C

1 SAND, And to Some Fine to Coarse Gravel,
15- Trame to Little Silt and Clay, Occasional C

.1- Cobbles and Boulders (SP-SM,SW-SM) (SP)
C

"-0- C

C

C

_- C

D0081 SS X M 47 0 -98 2

Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt and
Clay (SP,SP-SM)

-45

SIDI. - - - -(C flid)-, - -



WARZYN LOG OF TEST BORING BorngNo. SI127 8

Project ..... ....... ...... .. .......... ........ Surface Elevation .........

N.......E............. .... 380 50a. ...E 6.3.i. . I...o..6. . 8 ......... . Job N o ....... ... 7.4 ...............
LNocation ,................................Sheet .. Of ..........

14031 EMIL STREIT * P.o. SOX e83e. MAOISON. WIG. 53715 - TEL. (e00) 2S7-4049

SAMPLE CLASSIFICATION SI PROPERIES

Recovery Moitsure an R -% L

No. ; J NDOph and Remarks _t LL P1

10082 SS I M 54 19 77 4

5

Fine to Medium SAND, Trace to Little Fine

0- to-Coarse Gravel, Trace to Little Silt ane9 _ Clay (SP,SP-SM)

00083 SS X W 24 0 96 4

V

Thin Layer of Reddish Brown Clay at 74'

5- End Boring at 75'

5"
GENERAL NOTES

CmwwChFJf5.'1.LCft .AUI#.1
'-o . . . .• .F.... . .... . . . .d ..... . . . . . . . . . . ...._/ otaryjjýý .....................t • ... .R~o.t. r• . .•.. .................

S....... .. ..... o..... . . .......... ....... ....



WARZYN LOG OF TEST BORING Boring No. S -l-28...................................... an

Project ...... t.i..n...P.a.n .... Surface Elevation
"................... Bara.b.oo.,. i.s.c. ns.i.n ................ Joo No. .... ..8.7.4.2 ....

• ~~C-to Nm U U = = ,, . ,,..... A..S0.,.qqs.t.:!.0.....E.2.,.0.6.2,.711.5..S2 ....... Sheet .... .1 ........ of ...... Z ..... ..
1409 CMiL. ST"rT - I.. P OX 0538. MACl1ON. WIS. $3715 • TEL. (G001 257-4614,

SAMPLE CLASSINSOIL PROPERTIESCLASSIFICATiON

and Remarks • LNo. ryiN• N Depthlm In. CL LL pf

Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-ML)

0- C

C

5- Tan to Brown, Stratified Fine to Coarse
SAND, And to Some Fine to Coarse Gravel,
Trace to Little Silt and Clay, Occasional
Cobbles and Boulders (SP-SMSW-SM) (SP)

0--

C- C

C
C

D0085 SS X M 25
0- Fine to Medium SAND, Trace to Little Fine

to Coarse Gravel, Trace to Little Silt
and Clay (SP,SP-SM)

"0-

.(-C45-r



WARZYN LOG OF TEST BORING Bog No.S....28.....

Project ............ A.....nt.i....n......... ..... Surface Elevation . 9

VBaraboo, Wi-s'consin.................c... za ...... ....................... .B ...a....°.:.. . c.... ............................. . Joo N o . ..... ¢....7.4Z ...............

•,NumIo INC "Location .... ...... 5 Shee ...... ..... of .......

140o SMIL. STNET • P.o. Eox 3•93. MAOiSON. WiS. 53715 • TUL. (S0S) 257-4046

SAMPLE SOIL PROPERTIES, CLASSIFICATION

Neo. w Moisture and Remarks ] L ]PNo. T p N Deth• C W LL Pl

0- Fine to Medium SAND, Trace to Little Fine
to Coarse Gravel, Trace to Little Silt
and Clay (SP,SP-SM)

00086 X W 62 5- 0 97 3

-4-

Tan to Brown Fine to Coarse SAND, Little C
to Some Silt and Clay, Little to Some C
Gravel, Occasional Cobbles and Boulders
(SM) C

SANDSTONE, Well Sorted, Fine Grained,
Calcitic Cement Weathers to a White Silt

D0087SS N - -

End Boring at 75'

GENERAL NOTES

sLan• 2L1 9/.o.1m,,I.?i 19.7
cmwcrafw....HF.S....Rg ACE..#.

0- O/ DrUmg Memoed .......................
Rotary Mud....t • ..•.o..a..................................

p .. ..... .... .. .... ......... o.... ..... ..o. J



WARZYN LOG OF TEST BORING sNo 1129
- ............... S rface .............S~~~~~Project......~a d. ger.....r* y...AnnI., unit i..n ... tan t .. Surface Elevation' *

Baraboo, Wisconsin jofoNo .... C ..8.742 wS... ...................... ...a.r.b.o... .. •....c...o...n..s.n............... . o N . ....8.7 .......I •.

NGINE.•ING * I Locti, 5 7 ...... 68,sht ........ o ......

Sý140ll SMIL STSimh • P.C. SOx 0636. MAOISO*. WIS. 53718 * TUL. (606) 257-404a

SSAMPLE SOIL PROPERTIESl isuCLASSIFICATIONTi j
RecVrY Mitr and Remarks * ip ft

Ito . N,; T D o o mh _ __•a__,_ _ I 0 I L L

Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-ML)

0088 SSX D NA 6 12 82 42.8. 24

'-10- 
C

C

" ~B" i~B
Brown Fine to Coarse GRAVEL and to Some C
Fine to Coarse Sand, Little Silt and Clay B
Occasional Cobbles and Boulders (GP-GH)

C

-25- C

C
00089 SS X C 53 38 9

C

Tan to Brown, Stratified Fine to Coarse C
SAND, And to Some Fine to Coarse Gravel,
Trace to Little Silt and Clay, Occasional
Cobbles and Boulders (SP-SM,SW-SM) (SP) C

"C,
5-



WARZYN LOG OF TEST BORING BoringNo S.129

Project ....... A r my.A. u..it.on.Plant Surface Elevation .910.95*............................. YB.a.rabe.g....Wi.sc.n.s.n ............ Job No ...... .C...B 87Z ..............

NININO INC Location ....... N03,7 .7. ,0.68.,1.2. . ..... Seet .... . .... of 3.......

140l EMIl. *ThEILWI * P.O. SOX e036. MAOMOtd. WIS. 53715 • "ML. (60e) 257-4846

S,•A~k4PI.ESOIL PROPERTIES '
CLASSIFICATION

Recovey Moisture . V 8Moasturm - LL Pt
No.and Remarks * is 1 1LLNO. Fye;€ N Depth .

C

C
"-50 Tan to Brown, Stratified Fine to Coarse

SAND, and to Some Fine to Coarse Gravel,
Little Silt and Clay, Occasional Cobbles
and Boulders (SP-SM,SW-SM) (SP) C

51sQ
C
C
C

0 c

C
C

C

07 Red Clay 69'-711

C
B
C

_-Occasional Thin Clay Layers 75'-80'

Tan to Brown Fine to Coarse SAND, Little
to Some Silt and Clay, Little to Some
Gravel, Occasional Cobbles and Boulders
(SM)

C

C

S D009C SS NR - - C

II



WARZYN LOG OF TEST BORING S1.29
P t.uniti........lant. Surface Elevation 9

.. .. . . . B.. .a....r o.. ... .. W i s c o n s i n .... r ...... .. .42
NNUUNI .............. .. . . . n.?., ....... b No.... .872 ...

N~alNIH~lNIB 'hilt Location ..... .Nq..3..S....7. ... j .... , .].. 2 ..2" ....... Steet ...... .3...... of ...........

, M 0EIl. STRUE * P.o. SOX M3=. mA&=OaO. Wga. 53719 • TEL-. (00) 257.404-

SAMPLE SOIL PROPERTIES

Recovery Moisture andReCLASFATION I I

No. N Depth W L

-- - .-
Tan to Brown Fine to Coarse SAND, Little C
to Some Silt and Clay, Little to Some C
Gravel, Occasional Cobbles and Boulders C

- (SM) C

S. SANDSTONE, Well Sorted.Fine Grained,
Calcitic Cement Weathers to a White Silt

1

+20' End Boring at 120'

GENERAL NOTES

r,,,, .m,............
I....... . .ar..Mud ................

- - - .-.. .... .. . ....

-. Vo



WARZYN LOG OF TEST BORING Bor•ng No. 940S..1.3 ... 90
I Proaect ...... .t.ion Pl P * I .ant .... Surface Elevation .940.90

S............. ..a.............. .......... .......... .. ............ S.eet.........o

N504,612.08 E2.071,642.61l.. he ..1.... f...
Kh N UMMNG= = INC Location ...... NS..,.......S............Z........)...... s -•..... !........o,...... 4......

1404 1IL. S13M63 • P.o. oX 0ll.s, MADISON. WIS. S3715 * TUL. (001) 257-4040

0* SAMPLE CLASSIFICATION SOIL PROPERTIES

Recovvy moisture adRrak
No.and Remarks * a LL Pi

Brown to Reddish Brown Clayey SILT, Trace
to Little Fine Sand (CL,CL-ML)

5

10- Brown Fine to Coarse GRAVEL and to Some C
Fine to Coarse Sand, Little Silt and Clay,
Occasional Cobbles and Boulders (GP-GM) C

*15- B

B

B

B
B
B

20-35

B

B
B
B

B

B

B

0-

-45-

(Qanwad)



WARZYN LOG OF TEST BORING S13
Boring No .... ............

Projct ...... q~ný!7.A~nitin Pant940.90Wrojt . 1.... ... ..........1....n..... Surface Elevation
....... .................... , c nsin ... jo No. ... ..

Wmm umm @,m ,C L�,ation ....... . .. . .. 071 . Sheet .... 2 ....... of .

-wm O. VAN- GTR? P 0.O. SOX OW". MAo, 1 . w9. 33715 * 711L. (00.) 2s7-e"_

SAMPLE CLASSIFICASION SOIL PROPERTIES

iMmsture Remarks * C "
NO - - Tif- - _ _ _ __ _ _ _ _ __ _--

00092 SS X M 60+ 51 41 8

Brown Fine to Coarse GRAVEL and to Some B
Fine to Coarse Sand, Little Silt and Clay,
Occasional Cobbles and Boulders (GP-GM)

B

Qubzrtztite Cuttings BB

B

B

QUARTZITE CONGLOMERATE, Yellow Brown C
Sandstone and Red Clay Matrix, Quartzite C
Cobbles and Boulders up to 15' in diameter C
(Sandstone Matrix Weathers to a White C
Silt) - C

C
C
C
C

Large Fluid Losses 85-88' C
C

D0093 SS X M 46 C 52 25 23
C

(C'ANI



WARZYN LOG OF TEST BORING B

project .... y.r.ry.piinPat Surface Elevation 90.O

!..................................... ioo No.......8.....424. .....
INC location ...... .. 04.8. .2 ...... Sheet ...... ... of ...........

1400 I[. SlWETM * PO. SOC 0530. MADISONd. wV.. 53715 * TEL. (OS) 257-.48 490

ff SAMPLE SOIL PROPERTIES
CLASSIFICATION

,t slu, g and Remarks *e R ,

N -Ia - - c ( - - - i
C
C
C
C
B
C

QUARTZITE CONGLOMERATE, Yellow Brown C
Sandstone and Red Clay Matrix, Quartzite

Cobbles and Boulders up to 15"in diameter

00 (Sandstone Matrix Weathers to a White Silt)
C
C

C
e- B

C

10- B

B

B
B
B

1~BB
B
B

0- B

2- B

B
B
B

I-

B

2 B

Large Fluid Losses 124!128' B

C
C

B3_ C
"" B

C
C
C

3 C

NI. I

- - - - I - I|



WARZYN LOG OF TEST BORING Borng No 13
Project.8ag'er."'Army A"•u"uniti"n P"ant" Surface E'PvatrWn

. .............................. ......... .............. Job N . .ý..........o............
LIERN N .ocation .... N.504,.6.1.2..08 ...E.2207126.4.2..61. se..... .....

1\-14O [MIL STMry * P.C. DOx 0535. MAOS60ON. WIS. $3719 T*L. (4081 2S7-4041A -

SAMPLE -CLASSIFICATION SOL PROPERIES•Aovr Moitur PROPS•TIESO 1

SMmstue uand Remarks * 5 PU) 9 P1
No. 1 -N7Depth I - LL

C
C

QUARTZITE CONGLOMERATE, Yellow Brown

Sandstone and Red Clay Matrix, Quartzite C

Cobbles and Boulders up to 15' in diameter

(Sandstone Matrix Weathers to a White
Silt) C

C
C
C
C
C
C
BC

B
B

5 BB
End Boring at 155'

60

_______________________ I
GENERAL NOTES

stmd2L3/D9 compwhi .tJ1
CrewCuiisfA.RM IHS .. ...| • " • • .......................

Ro a.•arv .. . ........................

............... ...........................



WAI-ZYN LOG OF TEST BORING Boring No .I........... .(.
Project.... e4.gAr . myAiny n ii t .It a 1nt ... urface Elevation 912.97
...Y v .................... 84rabo.o.,..Wi.s.onsin ......... jo No ....

NONEERINO Location ...... 2 ... •,07.9.97.:9 sheet.1 ........ of

1409 [Mhl. STmIRUT * P.O. BOX 965. MACeONM. WtS. 53715 * TEL. (000) 257-.444

ý-SAMPLE SOIL PROPERTIESCLASSIFICATION
Recovery MOMiure and Remarks *. 1 P

No. ýye N DePth 0 L P
-•- Brown to Reddish Brown Clayey SILT, Trace

to Little Fine Sand (CL,CL-ML)

C
Cobbles and Boulders Between 5 and 9' C

B

"10-
C

C
B
C
C
C

*: C

C
0- C

Fluid Losses Through Cobble Zone g' to 29' c
C
C
C

CS~B
C
C

0- Brown Fine to Coarse GRAVEL and to Some
"Fine to Coarse Sand, Little Silt and Clay,
"Occasional Cobbles and Boulders (GP-GM) C

5-C

C
C

0-
C

- B
C

"•5- C

(Cki'tined)



WARZYN LOG OF TEST BORING BN..o. nNo.... Pla
Project ....... ad.r.. Anu.i..tn...Pan... Surface Elevation .......

Baraboo, Wisconsin Jo Co..~ 8742...................................B~. ...° ......•.s....°...s.•.............. ,Job N o .....C..........................
LocationIN ....... N502464 29 E2,072,997.91 She .. 2..... of .....SE.,,R,, .......N.N ..S.O .. .4 L ... g... . .;.. 0.... . 2. ;.-..........,.... Z........., ..... .4 .......

S1409 EMIL. *T"U? . P.0. Dox s953. MAOISON. WIS. 53715 - tEL. (606) 257-4348

SAMPLE SOIL PROPERTIES -CLSI.• iCATIiON - -

Moy tur and Remarks 1 1-- o LL Pi
NJDepth 0.LL _

Brown Fine to Coarse GRAVEL and to Some
Fine to Coarse Sand, Little Silt and Clay, B

D0094 SS X MI 123 Occasional Cobbles and Boulders (GP-GM) C 55 39 6
50

C
5- C

"- Tan' to Brown, Stratified Fine to Coarse
0- SAND, And to Some Fine to Coarse Gravel,

Trace to Little Silt and Clay, uccasional
. -- Cobbles and Boulders (SP-SM,SW-SM) (SP)

IC

-7o

"C

C

D0097 SS X M 64"
00098 SS X M 10 0-

'C
C

5C

C

-90I

|$n~ed



W ARZYN LOG OF TEST BORING Boring No. 3.2 ..............

................ ... ar.a.b.o...Wi.sconsln ...... JoO No . ... C 874.

*NIWurrJoIVocto N502,464.29 E2,072,997.91 o
ID OI IIIIIN 3 N= Location ..... N.S....... ]..4.... ...............E... 0 ... 9.7.............. Sheet .... ... of ... "4....

1409 EMIL SIREEl T P.o. BOX 663.1. MAOiSON. WiS. 53715 - TEL. (606) 257-4046

SAMPLE CLASSIFICATION SOIL PROPERTIES

Recovery Moisture and Remarks %

No. ýype, N Depth W LL F

"C
C

C5- C
C
C
C
C-- C

0& C
C
C

D- Tan to Brown Stratified Fine to Coarse

SAND, And to Some Fine to Coarse Gravel,
Trace to Little Silt and Clay, Occasional
Cobbles and Boulders (SP-SM,SW-SM) (SP)

C
C

0-2o
C

1 C
C
C

C

0009E SS X M 100 0 89 11

3
Clayey Sand 131'132'

*43.3



WARZYN LOG OF TEST BORING .1132
Boring NO. 513

Project . a...g.er-Am'y-A'ni unition Plant" Surface ElevationS........................rf c Elev in .

a.......... I................ B.. .W.s..n.. . .. N... .. ....................... Job No. . 7. .2. .........
LNGU iUEING INC Location .......N2,464.29 E2,072,997.l9 Sheet .......4 .of 4

S140i EMIL STREET - P.O. SOX O53... MADISON. WIS. 5371 75 TIEL. (6001 257,.4640. J

r J- SAMPLE SOIL PROPERTIES
CLASSIRCATION '

Recovefy Moisture and Remarks S P

No. Type I / N Depth CM CA C

E_ Clayey Sand 136'-137'

0- pfl 
at 138 '

- Clayey Sand 142'-145'
C

5lsTan to Brown, Stratified Fine to Coarse C
SAND, And to Some Fine to Coarse Gravel, C
Trace to Little Silt and Clay, Occasional
Cobbles and Boulders (SP-SM,Sl-SM) (SPI

Doo96 SS X W 127 0 C 24 751
C

Igneous Cuttings C

C
C
C
C

"60- End Boring at 160'

7-

.i

GENERAL NOTES

-sw!.•0 M.0•.idi/ '.0-1" 0 Crt M .•O~ o ........... .........

...r.o.t j.y ......... *......

-..........



A1

APPENDIX B

IvCLBad~er- x-my Ammn-i-ion LOG OF TEST BORING ioii

. P.1 ant . -..ABa r a bz oqtLL . bul-act: LlevaL Lin ... 81.9
ac.N 3,021.422 ....E 5.149,283 job Nunab r. . A.91 0..........

R.F. SARKO AND ASSOCIATES, INC., Consulting Engineers, 104 KingM St.. Madisuin. WI (bOs) 250- 0 U7

S~ AMPL.E SOIL PROPL.RTILS

CLASSIFICATION
and Remarks

- "-4 LL P1

L Stan. 9
jPen. Depth _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

17 Very dark grayish-brown (10 yr 3/2)
clayey silt (ML)[Dark brown (10 yr 3/3) silty clay 0 24 76 27 14

4 (CL)

2 Brown (10 yr 4/3) silty sand (SM)
If10 78 22 NP NP

6 Brown (10 yr 4/4) silty clay (CL)

13 3 (seasonal perched water condition)

7'Brown (10 yr 4/4) silty, clayey,
sand (SM-SC) 0 65 35 22 3

12 ~7- 4-- -- -

Yellowish-brown (10 yr 5/4) silty
clay (CL)

20 13 5 0 20 80 29 10

6

7

§ 9 g (Continued)



APPENDIX B

LOG OF TEST BORING

I r,, 1v Badger.A.rmýy i .unition Pl ant Boring N,,bu r. St-83- 147QBar44qq,, Wi4qonsi n :)rfacr Elc vacw•n.81l2.08.

L., c ion . , .. .. 9 8Jub Nubt: r. . 4910 ...........
Sheet ..... 2 ........ r. .2 ......

R.F. SARKO AND ASSOCIATES, INC., Consulring Engineers, 104 Ki•g St.. Madiun.m WI (60S) 25o-oLo7

SAMW E S OIL PROPL.RTILS

CLASSIFICATION
and Remarks

l " 040 LL Pi
Stan. 1 96

IPen. Depth _

)14 [10 Light, yellowish-brown, gravelly NP
sand (SW) (10 yr 6/4)

0.4 20 Very pale brown (10 yr 7/4) sand 2 97 1 NP NP
(SO)

S30

4 50

iso

60

S70

8 Wet sample

-" Light yellowish-brown (10 yr 6/4)
"silty sand (SW-SM)0 90 10 NP NP

go 0End of Boring



APPENDIX B
LOG OF TEST BORINC

,, i,'C, .44O r../.r.fqy. Almu0 J.t.i.on Plant - hsring Nun, r..S:83.-.1.148.
.BarAboo0...WI ............ Suriace E levac ion.. 7.29g.49 ....

ocacioi...i(..2,801 .577...E 6,204.146 Job Numbr.... 4.910 ............
Sheet ...... I ....... of... 2.....

R.F. SARKO AND ASSOCIATES, INC., Consulting Engineers, 104 King :i Madison. WI (608) 256-bL07

SMIPLE SOIL PROPERTILS

CLASSIFI CATION
and Remarks

8• 0o LL P1• ;tan. 10 Iw 0".
Pen. Depth

V. dark grayish-brown (10 yr 3/2)

31 clayey fine to medium sand (SC) 12 40 48 28 10

Brown (10 yr 4/4) to yellowish-
brown (10 yr 5/4) clayey silt 0 33 67 27 5

4 2 30% fine and very fine sand

"(ML)

8

"3 Common, medium, distinct mottles
(seasonal perched water condition)

L. -LL . Yellowish, brown (Ln yr •U "'n . 0 46 54 NP NP_
sandy silt (ML)

Pale brown (10 yr 6/3) gravelly, 9 85 6 NP NP
silty, sand

18 (sw-sM)IC18 C e

'i 6

m !7

" F (Continued)



APPENDIX m
LOG OF TEST BORING

S PrB.....a.dger..Army..AmmuzLition Plant LAi-iig Nunar-*r S-83- 1 48

B..0aaboQA,.WJ.iscoos.i.n.. burface •Llttvarwn.4.m
Licac ion..,.0,. 7 ? . .. 6..k Q4.146 Job Numb. r.A 10.............

Sh=e c...... 2........ . 2..

R.F. SARKO AND ASSOCIATES, INC., Consulcing Engineers, 104 King St., Madison, WI (b08) 25o-olo

SAMPLE SOIL PROPLUILS

CLASSIPICATION
and Remarks

* "* V LL P1

tan.
ien? Qeoth_

- - - -- -

0.2 10 Pale brown (10 yr 6/3) gravelly 42 54 4 NP NP
sand (SW)

f 20

30

40

50

60

70

End of Boring

~~180



APPENDIX B
LOG OF TEST BORING

m~rL.•...qer...A.rmx. API.fqn.tt.ti.Qnl Plant - LBuring Number..S.- 3..-.11. 4 9 .
. no.9. 9.8. A.I ........ . 6urface ELetvac n. 8.0.3,63.

cact io.....A ;AZ.5.Z 5.3.6A .... ... llO.671 Job Numbi r.49..Q ..............
Shawc ...... I ....... i ... .

R.F. SARKO AND ASSOCIATES, INC., ConsuLting Engineers, L04 King St., Madision, WI (608) 256-10o7

SAIPLE SOIL PROPIESTIkS

CIASSIllI CATION
and Remarks4 . ,_ a a . LL PL1

hStan.*Pen. Depth

J Very dark grayish-brown (10 yr 3/2)
29 silty clay (CL,ML)

6 •- 1 26% fine and very fine sand 0 26 74 35 16

2
Very dark grayish-brown (10 yr 3/2)

5 clayey silt (ML)

29 3 26% fine and very fine sand
0 26 74 39 10

28 8 4

24 5 Very dark grayish-brown (10 yr 3/2) 0 18 82 33 10
silty clay (CL)

12

6 Dark brown (10 yr 3/3) sandy clay
- (CL-ML) 0 44 56 20 7

7

-9 (Continued)
S....-9,•m~lllII II



APPENDIX B
LOG OF TEST BORING

Pro ijV"L. A.4• g r. .ArXM t .A ti .kP.l ant Bu r i n g Nutbs. r .S8. 3.- 14.9....
.aarboQQ. .WtiQnfsti ...... Surface ELevaciwn. .803.63.

Locac ion. .. ..3.2.5.Z.. 53.6 J..7,110.6771 Job Number.. .4910 ........
Sheet. ... . .......... oi..Z.

R.F. SAWKO AND ASSOCIATES, INC., Consulcing Engineers, 104 King Sc., Madison, WI (608) 256-6lo7

SMIPLE SOIL PROPERTIES

CLASSI.ICATION
and Remarks

94 7000 LL P1
Stan. 10
Pen. Depth 

-

10

11 20 Brown (10 yr 4/3) gravelly sand (S W) 8 89 3 NP NP

30

19 1 40 Brown (10 yr 4/3) gravelly silty 14 72 14 NP NP
I. sand (SM)
L

50

60

70

- r

S80. .. )

L ii.........?



APPENDIX B
LOG OF TEST BOEING

1*.,,L. Ba dger .Arm Amryn.unitit n Plant - I.. .ring Nun-r. .S.-83.-.1.1.50
.Bar.a&boo.,. .W1 ..... '*ravE gvi o .. .. 0

L c ,a'. .14,91 8.656 ...... 8,243.989 Jot Nuinbl r.49.1.0 ..............
Shec ..... I .......... (...3 .....

R.F. SARKO AND ASSOCIATES, INC., Consulting Engineers, 104 King St.. Madis.on. WI (bUs) 25,0-oL17

SAMPLE SOIL PKOPERTILS

CLASSIFICATION
and Remarks

> > LL Pi
tYStan.

Pon {lnaou

"Very dark grayish-brown (10 yr 3/2)
14 silty sand fill

12 1 Dark brown (10 yr 3/3) clayey sand
fill

-,.-2-. Dark brown (10 yr 3/3) gravelly

sandy silt fill
21

16 " 3 Brown (10 yr 4/3) gravelly silty
"" sand fill

Very dark grayish-brown clayey (10
20 yr 3/2) silt fill

36 4 Dark brown (10 yr 3/3) gravelly
- -- clayey sand fill

r-

121 , Very dark grayish-brown (lOyr 3/2)
-5 clayey silt fill

Very dark grayish-brown (10 yr
3/2) silty clay fill

I-!

22F
!- ¶

12 -7I I

8 Brown-(10 yr 4/3) gravelly silty
I I 1 sand fill1

1 30

"9 (Continued)



APPENDIX B
LOG OF TLST BORING

Badger .Armyc .Amuniti.n R.1lant is, r 1 y Nugut)v r. 5 .- 8.3.:t 1150.
Baraboo ..Wisconstn ...... Lu, a,:. E evacion.893.06 ......

N.14,918.656..E.8,Z•4.-989 Jut Nu,,bcr.4910 ...............

. ARKO ANL ASSOCIATES-, NC., Consuit..r.' Engineers, 104 King St.. Madiuon, W1 (608) 256-bL17

1ME SOIL PROPERTIES

CLASSI FI CATION
and Remarks

' 6
"' Stan.

'Pen, Depth. -

Very dark grayish-brown (10 yr 3/2)
42 - £ clayey silt (MH) original topsoil 0 5 95. 56 13

4 10 Brown (10 yr 4/3) silty clay (CL)
23 ~ T Many, coarse, prominent mottles 0 4 96 37 20

"- (seasonal perched water condition)--
'Brown (10 yr 4/4) silty, clayey sand -5 67 8-17- 3

'2 (SP~-SC)- "20 (s-c

, -
10 30 Brown (10 yr 5/3) silty sand (SW-SM) 1 88 11 NP NP

I I-
I-S-40

* 50

S60

- 70

9 80 Brown (10 yr 5/3) gravelly silty 5 83 12 NP NP
I - sand (SM)



--..--- --- -

APPENDIX B
LOG OF TEST BORING

i,.L. .Badger .Amy .AMunition .Plant B,,ring Numibv-r. S.-83-1150 .....
.. Baraboo,.Wisconsin ...... au r ace LEivac n.8.93.06 ......

c.,at •i.,. .N .14,918.656. .E .8,243.989 Job Num br.491Q ...............
Sh... c...... .......

R.F. SARKO AND ASSOCIATES, INC., Consulting Engineers, 104 Kini St.. Hadison, WI (bo8) 256-olu7

SAMPLE SOIL PROPERTIES

CLASSIFCATION
and Remarks

c* a le~ 0 LL Pi

~' Stan. a
Pen. - - -

1l00

1 10 Brown (10yr 5/3) gravelly silty
sand (SH)

120

130

F,-140r-

150

End of Boring

F160

•. 170

• ;,- i



APPENDIX B
LOG OF TEST BORING

, Plant - IS.,r i i Nu.,b t-r.S.-. 8 3-11".5 1.7
.. . ......... . uriace E Leva. wn. 8.9.0.75.

c •.on .N..,1 . 9.8.,Z7 .. . . E..1.2., .254. 520 Jub Numb, r.. ....... ....
R .Sl. v t ...... ........ ...... .....

R.F. RKO AND ASSOCIATS, INC., Consulting Engineers, 104 King Sc.. Madison. WI (608) 256-olo

SAMPLE SOIL PROPERTIES

CIASSIFICATION
and Remarks

V a
I> #0ae~a* LL Pi

tan.
en. Depth _______________________

+~ Brown (10 yr 4/3) silty sand (SW-SM) 2 93 5 NP NP

22 7 1

Very dark grafish-brown (lOyr 3/2) 0 14 8630 9

6

" 3

I- -

8 4L

25 5

Li

16

9 7

Dark-brown (10 yr 3/3) to brown 0 3 97 36 2
8 (10 yr 4/3) silty clay (CL)



APPENDIX B
LOG OF TEST BORING

(!f.,: . Bdge Arm AmuniionPlant
m-Plant.. ... - Boring Number..S-83?31.5l

.S.4rj.b.q,..W..iC¢0j.s.tjo... Surface ELevation.A.W9Q...7..
Catioa .. . 9. V.127 ... 1.Z12 54.520 Job Number.410 ...............

Sheet.....2 ........ )f... . ....

R.F. SARKO AND ASSOCIATES, INC., Consulting Engineers, 104 King Sr.. Madison, WI (608) 256-6lb7

SMIPLE .SOIL PROPERTIES

CLASSrIFICATION
and Remarks

"> 00 LL P1
* C4•tStan. ho Iw

Pen. DeptJm U9 e

Many coarse, prominent mottles
(seasonal perched water condition)

' I (5'-I0')S26 n.1 n W.

!--16 rown (10 yr 4/4) clayey sand (SC) 0 55 45 28 91. L t yellow0sh-brown U yr 6/4)SW-SM) gravelly, silty sand 35 55 10 NP NP

20

Very pale brown (10 yr 7/4) sand (SW 1 95 4 NP NP

30

S40" Light yellowish-brown (10 yr 6/4) 18 69 13 NP NP
gravelly silty sand (SM)

rs

I !-

r 
( i 

60

li ;70

90O (Continued)



APPENDIX B
LOG OF TEST BRRING

,, .. Aadge.r Arm.y..Ammunitjon Plant soJrig Number ,. 8 .3.S4 3 .1. 5.1.
Barab.Qo,. W.Ascon st . .. S4..rface ELevacion. 8 9 0 .7.5.
. .. ... ........ ... . . .. . Job Numb tr..4910 ..............

Sheet .... 3 .......... f ...3..

2.F. SPJ•O AND ASSOCIA•ES, INC., Consulting Engineers, 104 King St., Madison. WI (608) 256-blb7

SAHPLE SOIL PROPERTIES

CLASSIFICATION
and Remarks

a P1M
: Stan. i A PA

lPen. Dept-

S100',

I !

I I00

r11 Light yellowish-brown (10 yr 6/4)
1 • l gravelly silty sand (SM)

. 120

E130j
I r

I l. n End of Boring

1601

'" 170

*; • I I / l I m m m



LI
WARZYN LOG OF TEST BORING S-85-11•2.

Project Badger. Amy. A= n4. tio=. P.•amt ....... Surface Elevation ............... ...... ... ................................ jo t) No. ...Q..!. Z2.2B ....... ........

ENGINEERING INC Location Baraboo, Wisconsin Sheet . of .

1409 EMIL STIREE - P.O. BOX 9538. MADISON.* WIS. 53715 • TEL. (608) 257-4646

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES

Recove I ry Moisture and Remarks q1

i l -0- See Log of Boring S-85-1152B6 -- for Soil Descriptions

6 ,-O -. 10' Protectib Casing

Earth Drill to 55' with Rock:_ Bit

i - En-oiga 5 ii i
".0-

IL ! -

40.-

WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling sta,./ 2 6. 5 Comple. 6 ./.e.S.

Upon Completion of Drilling Crew ChiefLS... Rig .... ..

Time After Drilling Drilling Method ..................

DePth to Water ...............................

Deoth to Cave In _____ _____ __________



WARZYN LOG OF TEST BORING B

Project ..-Badger Army Amm.uniton Plant Surfac, ENeaoo n

. ......... ...... Jo o N o . C 1..,122 8 .9.

EG EEIGIC Location Ba5raboo1 .Wi~sccnsin Sheet ...... of 2i ~ENGINErENIN Q/N Lh c ai .B..r.].~~ ..:..Wi.sc.,ns.in...........................S e t !......... o

1409 IMIL STRIET - P.O. BOX 9530, MADISON, WIG. 53715 • TEL. 1606) 257-4648

(U " SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES

Recovery Moisture and Remarks l I I

No. Type I V N Depth __ _ W_ _ _ LL_ _

0-10" Dark CLAY SILT - __---

k--(Moved l' & Pushed Shelby Tube
from 2-4') I, ,1Iss !18" M 5ý

_-- - -Lean, Brown Silty CLAY with _____

Some Sand Seams T

2 M 32710- Advanced to 10' with Auger ___--__I Pushed 6" Protective Casing

Medium to Coarse SAND, Little

"TS- -8 Gravel, Trace Silt & Clay (SP)

4 . 9"1M 47 __

- S 8,, M 48 _

I 6 SS _8" M 51

* ilS.!i~"!! 7Tk. 35 - Iii

I _ -

to Depth of 45')

i ~ (Continued)



WARZYN LOG OF TEST BORING Sorng No 2

Project Badger Army Ammunition Plant ... Surface Elevation .

....... Warbo isconsin She ..o.. N C2 223
ENOIINKGRINO1 INC Location s...................et........... 2 .. of.

1409 EMIL. STRIERT * P.C. SOX 9630, MADISON, WIS. 53715 - TL. (60S) 257-4646

1" SAMPLE VSA CLSICTONSOIL PROPERTIESN

Recovery moitue-t and Remarks 49 W LL PL DJ No. Type ________ _________________Little________

* ~~Medium to Coarse ~rLtlI rravpl Trarp !Silt X friau (.SP)

3 - ~~Dense, Brown Fine to Medium - - -

10 S S12" W 151 SAND with Trace Silt and

I V -Clay (SP)

1ll SS 14". W 58

12 SS 10 W _960

I 13 SS b10-. 63

1 14 SS 10" _W 42 7

I0- W I

I ~ End Boring at 75'

WATER LEVEL OBSERVATIONS GENERAL NOTESI -- 9/24/85 9e23 /85
mile Drilling -Start Complete1

Upon Completion of Drilling - Crew ChiefL.S.ý Rig9 1 1

I Time After Drilling - -_____Drilling Methodj

pDpepth to Water ..___ .._.._...] Depth to Cave in .- ....._



WARZYN LOG OF TEST BORING soring No
. B oring N o . . ..............

Baroerecty Amunition P~larit ..... Surface ElevationProject ...B.....e..r.. A............A. u..... i.o.... ....P.a.n.. .. . .. s , = E, ,o . ..
a............ Jo" No .•C.. C'-1 2228

N GINEERIN G INC Location ........................................................ Sheet ... 1...... of 44

U 1400 EMIL STRIhE? I P.O. O0X 0536. MA0110N. WIS. 53715 • TEL.. (60c) 257-4846

1r SAMPLE SOIL PROPERTIES

orVISUAL CLASSIFICATION
Recovery and Remarks 4, w LL  PL 0No. Type, 1  1 1 N Dept _. . _ _ _I vI0"Depth U-" Dark Brown Sandy SILT

1 SS 110 M 9 Stiff Brown Lean CLAY, Trace ;__
Sand (Pushed 3" Shelby Tube, 3-4.5' _ T

2 SS 17". M and Bent by Cobbles I J_ __j _ o i - 5-
Silty SAND at 4.5' with
Little Gravel and Cobbles

Drilled to 10' with Auger
S-- M 54 r--10- and Placed 6" Protective

Casing

J '- -" White Fine to Medium SAND,
-4._55 8- M 37 -- Trace Gravel Trace Silt

- -- and Clay (SPI

_-5. _-9" - Z- Medium to Coarse SAND, Some
5 SS 9" M 42 :_20_ Gravel, Little Silt and

Clay (SW-SM)

1 6 SS6" M 38 25

I 7 SSl12" M 45 30

-8 $Ss,.._ 35_

(9/17/85 Drilling mud 13.6' from
Ground Surface)Ij ~Dense, Light Brown Fine to _

,..9 SS- 14-" -M-.94 40- Medium SAND, Little Gravel,
Little Silt and Clay (SP-SM)

J SS ri -(Continued)

W -• -+ • _._



Li WAIZYN LOG OF TEST BORING

SBadger Army Arnmunit ~on PlantE
S. C 12223

ENGINEERING INC Uocaon Baraboo, wisconsin . . S-e- 2 . 4

14 09 EMIL. STREET P.0. BOX 9538. MAoISON. WIS. 53715 TEL. t608) 257-4848

SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES

Recovery Moisture and Remarks qu W LL PL 0
No. Type , Y N Depth

_ _Dense, Light Brown Fine to Medium
SAND, Little Gravel, Little Silt .....

11!___S__S 12,, M • 5o- and Clay (SP-SM) .... ... ..... .

11 - --!

12 SS 12"i M Dense, Light Brown Fine 7
to Medium Silty SAND (SM)

13 SS 8"-' MlPT- - 6C--

II 1u1~I_ ____________ -1 -

-Some Gravel

Brown Fine to Medium SAND,
15 SS 8" M p•,,-, ndLittle Gravel, Little Silt ay)

15 _ _ _ 811- 0 ,a dCa S -M

16 SSI M 'I7_

SF- Wel l-Graded SAND, Some Gravel,__,
17 1ISSI Little Silt & Clay (Sw-SM) - ______

- - --- -.

- - i ,-- - - -It: 1 SS_ 3"1 MLI0_ ____

....... 4ý_ kL9..-

!J I i (Continued),



WARZYN LOG OF TEST BORING 11-5-l 53Bage AmyAmuitonPlnt ~ onNo ....................It........ .......................................... S J. ... ......

EN GIN EERIN G INC Location . b...o.. .. i...... s.n ......................... Sheet ........ .... of .......

SE 1409 EMIL STREET • P.O. BOX 9533, MADISON. WIS. 53715 • TEL. (603) 257-484•

3 SAMPLE VISUAL CLASSIFICATION SOI - _,,_TOo,

Recovery Moisture and Remarks q, W LL 1 D
* No. 1v,, I N, fl-epth __

Fine to Medium SAND, Little
, I -Gravel, Little Silt & Clay

0 SS 6" M (SP-SM)

21 SS 5" M 0& (9/18/85 Drilling Mud 26.6'
q " -- from Ground Surface)

22 SS 6" M OsI I

23 SS 4" M 10I

Dense, Brown Fine to MediumI 24 SS 6" M 2 15 SAND, Little Silt and Clay

25 SS 4" M1Oh2

, ii, _

1 26. SS; 5": M l0.'425-

27! SS 5" W I1Od6.3o_ Very Dense, Brown, Well-Graded
S ISAND & GRAVEL, Little Silt

and Clay (SW-SM)
,_ Appears Saturatedm •. I 1nn - - (9/19/85 Drilling Mud at 26.4'

I 28 SSI 6" W 1 from ground surface)

.I (Continued)



WARZYN LOG OF TEST BORING c N

PoetBadger Army Ammunition Plant Srcc eaom~k.• •• Project ..B..a. .e..r...a....i..Y...A..Il...u........!...n. ... a.. • I. .......... S•urface Elevation . ...

................................................................ JO t N O . .... C -.12 2 28 ............ .

ENGINEERING INC Location Barab.oWsconsin .................... Sheet ........- o .... ......

1409 EMIL STREET * P.O. SOX 9538, MAOISON, WIS. 53715 - TEL. (608) 257-4848

I/ SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES
Recovery Moisture and Remarks,,n ,R,-m----k-- q. LL PL O

No. Type' i T N !Depth _

Very Dense, Brown, Well-Graded
I ~ I E SAND & GRAVEL, Little SiltIIfl29- ..'.S___ and Clay (SW-SM)

,I " W4 (Changed Bits from 5 7/8" to 9 1/4")
' ( // - Very Hard Drilling Cuttings (

SIndicate Mostly QUARTZITE

4 45 End Boring at 143.0'

(Reamed Hole to 143.0' with

0 57/8" Bit)

! _,Z_ t1 o-: -_--- -!--I -

6--I

I j .... ... I

'I70-

7I -- . . .. - -

-WATER LEVEL OBSERVATIONS __-_ GENERAL NOTES
Drilling - - -- _____ -_to_9/16/85C 99/85

Wile___ Drilling________ Start Corrir'ie

Upon Completion of Drilling Crew Chief LS Rc; 9110
Time After Drilling Drilling riMethod

Depth to Water .-

Denth to Cave In .



ThiB Pne bAw"knoly Left Bhnk.


